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INTRODUCTION. 



The physical features of the Cotteswold hills are 
liistinctive in their character, strongly marked, and ex- 
hibit much picturesque beauty; their rock structure and 
fossil zoology are also replete with subjects of extensive 
and varied interest. The non-existence of any recent 
work illustrative of the Geology and organic remains of 
this region may be allowed to invite the present little 
treatise, in which it is endeavoured to render the language 
as free as possible from terms which are not in common 
use, and are therefore not intelligible to the general 
reader. The frequent appearance of elementary treatises 
on Geology by men whose names are guarantees for the 
value of their works afford a convincing proof that the 
nmnber of their readers is considerable, and it may fairly 
be presumed that the public are now familiarized with the 
leading features of the science. Works of that description 
may therefore be considered to have prepared the way for 
Hand Books which have special reference to particular 
districts. The second edition of Sir R. Murchison's 
Geology of Cheltenham, edited by Messrs. Buckman and 
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Strickland, relates chiefly to the vicinity of that place, and 
has been published upwards of eleven years ; its scope, 
therefore, is different from that of the present production. 
The time which has elapsed forms so considerable a period 
in the history of geological science, and the labours of local 
observers have been so unremitting during that period, that 
the combined effects of both causes have sufficed to impart 
almost a new aspect to the subject. In the proceedings 
of the Cotteswold Naturalists' Club are memoirs which 
bear upon portions of our subject ; others will be found in 
the Journal of the Geological Society; and these, together 
with the Monograph on the Mollusca of the Great Oolite, 
published by the Palfleontographical Society contain by far 
the greater portion of information to be found in English 
literature : other sources of information, both British and 
foreign, are duly considered and acknowledged. It is 
evident that elementary treatises on geology cannot satisfy 
the desire for information upon particular districts, and 
that the Monographs of the Palseontographical Society, 
however valuable they may be to the scientific naturalist, 
are not calculated to meet the wants of the general public 
whose reading will be directed rather to the hand-book, 
provided its contents are calculated to merit and repay the 
trouble of perusal. To meet these requirements, and at 
the same time to limit the size of the work by avoiding 
ininuteness of details have been the chief aims of the 
author. 

In the appendix will be found notes upon some subjects 
which are only briefly alluded to in the body of the work, 
and descriptions of such new species of testacea as are 
illustrated in the plates. The glossary of scientific terms 
contains concise descriptions of those fossil genera which 
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from theii* prominence or geological range characterize 
the region of the Cotteswolds. The reader is also referred 
to the list of authorities given at the end of the work, all 
of which have heen consulted in the preparation of its 
materials. The small pretentions assumed in- the present 
hand-hook should not he regarded as a fair measure of the 
importance to which the suhject may lay claim, but rather 
as a contribution which it is hoped may arrest the attention 
of the public, and possibly induce a portion of them to 
bestow increased notice upon the natural history features 
of the district in which they reside or to which they have 
access ; to investigate with becoming diffidence and hu- 
mility the works of the One Great Being whose thoughts 
we recognize in the varied operations of nature and in the 
records of the long past not less than in the present scheme 
of creation ; evidenced in the application of means to ends 
through all the kingdoms of nature, in the minute Polype 
not less than in the coUossal elephant ; in a train of idea 
or pattern of design present continually throughout the 
great geological epochs and exhibited in the long chain of 
created beings forming the extinct races of our planet. 



CHAPTER I. 

THE OUTER CHAIN OF THE COTTESWOLD HILLS. 

The region of the Cotteswolds may he described as an 
extensive and elevated tract, rising abruptly from the low 
plain through which the Severn takes its course. The 
traveller by railway from Bristol to Worcester passes in 
full view of and within an easy distance of the western 
face of the chain, a length of little less than fifty miles. 
Passing first through an undulating, thickly wooded, and 
rather elevated tract, the more southern portion of the 
range is intercepted from the view ; the low plain bearing 
the names of the vales of Berkeley, Gloucester, and 
Evesham next succeed, aflfording some very striking and 
almost continuous views of the outer range, of its bold 
promontories and outlying masses, and of its deep, re- 
ceding bay-like hills, \mtil finally the mountainous chain 
of the Malvems upon the opposite boxmdary of the plain 
and the rounded quick succeeding eminences of the 
Worcestershire red ground announce that he has quitted 
the fine vale-like expanse which stretches along the front 
of the Cotteswolds their whole extent. 

For richness, fertility, and varied scenery few portions 
of England of like extent can compare with this favoured 
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tract, little elevated above the sea, screened from easterly 
winds by the abrupt, elevated and continuous line of the 
Cotteswolds, open to the warm south and to the breezes of 
the Bristol Channel, with abundant foliage everywhere 
intercepting strong winds, the climate is remarkably mild 
without partaking of that superabundant moisture which 
characterises South Devon. Overlooking this low plain 
the Cotteswold Hills, commencing near Bath, form at first 
an mconsiderable though abrupt Ime of heights at some 
miles distance eastward from the raUway, until they sud- 
denly sweep round to the westward, increase in altitude 
and form a great bay-like expanse in which is situated the 
cloth manufacturing district of Wooton and Gharfield. A 
little further the conspicuous headland of Stinchcomb 
Hill stretches far westward into the vale, its head bare, its 
flanks precipitous and wooded, aroimd its base white 
villas and smaller houses peep out from the general foliage, 
and so free is this clothmg district generally from dirt and 
blackness that it detracts nothing from the country-like 
freshness around, and produces a pleasing impression of 
population and comfort. To the north of Stinchcomb 
Hill is a deep bay-like recess, almost enclosed by high 
wooded hills, in which nestles the town of Dursley. 
Singular are the outlines of the several projecting pro- 
montories which next present themselves, one of these 
being the deeply scarped Soman Camp of Uley Bury. 
For the few miles next succeeding the heights are more 
wall-like, affording on their summits a pleasing variety of 
bare ground, of oolite quarries and of beech woods. 
Frocester Hill, Buckholt Wood, Long Wood and Selsley 
Hill are their names. We have now before us a great 
inlet which passes eastwards some miles into the masiS of 



the Cotteswolds, the approach to various tortuous^ gorge- 
like vallies m the bottoms of which, and fed by their 
streams, is the Stroud clothing district. The town of 
Stroud may be described as standing at the head of the 
great inlet or vale of Stonehouse at the point where the 
inlet branches into several narrow vallies. The town con* 
veys but an inadequate idea of the extent and importance 
of the cloth manufacture or of the population which are con- 
cerned in it. To appreciate these the stranger should 
explore the numerous vallies where the white houses 
scattered upon the hill sides and the mills upon the 
streams make up an aggregate of houses which several 
times exceed those of the town. , The wide and populous 
vale of Stonehouse, with its large clothing mills and 
villages, is the only great inlet which divides the western 
escarpement of the Cotteswold hills, their extension north- 
wards from the inlet being about equal to that towards the 
south. The vale of Stonehouse, therefore, divides the 
northern from the southern Cotteswolds. The height of 
the range, although it presents an imdulating outline, 
gradually increases in its course northwards. Whites- 
hill forms Hie northern boxmdary of the vale ; Haresfield 
Beacon, the next height, is more precipitous, its head 
wooded and stretching to the northward far in advance of 
the general line ; Kobin's Wood Hill, a little northward 
from the latter eminence, is a complete outlier, and one 
of the most picturesque objects which adorn the vale of 
Gloucester. It is destitute of wood, its green but very 
irregular surface telling of ancient landslips. The chain 
then trends more to the north-east, greatly denuded, and 
depressed at the Horsepools Hill, it rises again to the old 
Roman Camp of Painswick Beacon ; Cooper's Hill, Birdlip 
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Hill, Crickley Hill and Shurdington Hill are the next 
succeeding heights ; all these have much general simi- 
larity in their aspects, for the most part harren and steep, 
their summits jagged and broken by oolite quarries, with 
their attendant mounds of debris. The escarpement as 
it approaches Leckhampton Hill becomes more precipitous 
and elevated, at a point called the DeviFs Chimney it is 
suddenly deflected eastwards at right angles to its former 
course, forming another great bay-like expanse, and here, 
enclosed by a great semicircle of the most lofty hills of 
the range, is the beautiful town of Cheltenham. Cleeve 
Hill to the north-east of Cheltenham attains the greatest 
elevation of the whole range, terminating northwards in 
the headland of Notting Hill, near to which are the two 
picturesque outliers of Oxenton Hill and Stanley Hill ; 
these, however, appear inconsiderable when placed in 
juxta-position with the much larger and more lofty Breedon 
Hill, a little beyond them, and which is the most northern 
and very much the larger of the Cotteswold outliers. The 
great outlying mass of Breedon Hill has its escarpment 
facing northwards, and may be considered to divide the 
vales of Gloucester and Evesham. From Notting Hill, 
passing eastwards across the vale of Winchcomb and 
following the main range northwards, it will be found to 
;front the vale with a slope less steep but still lofty, Broad- 
way Beacon being the next distinctive eminence ; from 
thence northwards it declines in height somewhat, termi- 
nating in the bold promontory of Ebrington Hill. 

Upon the whole tlie Northern Cotteswolds have a much 
greater elevation than the Soutliem, but their slopes 
towards the western vales are more gentle, the diflference 
of outline being chiefly due to the greater elevation 
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which the soft beds of the Lias attain in the Northern 
Cotteswolds and the greater amount of denudation to 
which that formation has there been subjected; so that the 
Inferior oolite which everywhere crowns the summit of the 
escarpment constitutes a much smaller proportion of the 
mass in the Northern than in the Southern Cotteswolds. 
The general aspect of the hills, therefore, throughout the 
entire course of the escarpment is rocky and steep towards 
the crest, and sloping gently in the middle and lower 
portion, melting insensibly into the plain. There are no 
natural sections, every exposure of rock having been pro- 
duced either by quarrying for stone, or by road and rail^y 
cuttings ; the stone quarries more especially are scattered 
so generally over the hill region that no considerable area 
of rock structure is altogether hidden from view. Upon 
the outer escarpment indeed the quarries are so numerous 
and conspicuous that a stranger would in many places 
readily mistake them for natural cliffs. 



CHAPTER II. 

PHYSICAL FEATURES. 

The Physical conformation of the Cotteswolds is upon 
the whole very simple, and has much general uniformity. 
Over the southern and middle region the surfece dips gently, 
and almost insensihly, at the small angle of three or four 
degrees to the south-east, until it hlends with the plain of 
Wiltshire. This general uniformity is disturbed only by 
small lines of faults, and by undulations which form anti- 
clinal and synclinal axes, usually perceptible only within a 
short distance of the western escarpment. It seems, 
indeed, most probable that all the transverse vallies have 
had their origin in small anticlinal axes which have pro- 
duced lines of weakness, and thus yielded to the denuding 
forces ; the nimierous small vallies of the Stroud district 
exhibit many mdications of such an arrangement. In 
like manner the projecting headlands are probably due 
to a synclinal arrangement of their beds which have in 
consequence been enabled to resist the beating of the 
waves upon the outer cliflfs. Mr. HiiQ, of the Geo- 
logical Ordnance Sinrey has in an able memoir on the 
Physical Geography and Pleistocene phenomena of the 
Gotteswold Hills demonstrated the existence of several 



11 

gentle domes of elevation or places in which the beds dip 
in every direction from the centre ; the valley of Pains- 
wick aflfords the most striking example of this kind ; the 
road from Stroud to Painswick in the course of four miles 
rises not less than 300 feet, but as this ascent proceeds at 
a smaller angle than the rise of the beds of Lias, it will be 
foimd that the foot of the last ascent near Painswick is at 
an inferior geological position than the lower level at Stroud. 
The surface of the northern portion of the Cotteswolds is 
much less uniform in its character, it is traversed by the 
longitudinal vallies of Moreton, of the Windrush, and the 
Evenlode, in all of which a considerable portion of the 
upper rock masses of the district have been removed by 
denudation ; in these instances there would appear to 
have existed several great anticlinal and synclinal lines, 
and that the elevatory forces which in the Southern Cottes- 
wolds only acted towards the outer escarpment, in the 
northern affected the whole area of the region, producing 
great and gentle rolling undulations in a direction for the 
most part parallel to the outer escarpment or at right 
angles to the dip. The outer escarpment for its whole 
extent consists of only two geological formations, the Lias, 
which everywhere forms the western vale region and also 
the more considerable portion of the mass of the hills, 
and the Inferior oolite which as constantly forms the higher 
portion of the chain, and from its superior hardness has 
resisted the denuding forces. The Great oolite and its 
subordinate stages occupies a higher position in the 
geological scale ; it does not extend to the outward escarp- 
ment but throughout the southern Cotteswolds it forms in 
the rear of the escarpment at some little distance, another 
step-like elevation which is quite removed from view in 
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the western vales. It is only by following the course of 

the transverse vallies into the mass of the hills, as by the 

k great Stonehouse inlet and its deep gorge-like branches, 

that steep slopes are found crowned by the Great oolite ; 
and the relative mass of that formation and of the Inferior 
oolite may then be compared. The junction line of the 
Lias and Inferior oolite upon the outer face of the range by 
no means forms a regular and unbroken line, or occupies 
a particular position which may be determined with 
accuracy upon theoretical grounds alone, on the contrary 
it is frequently disturbed by faults or displacements, or 
there may be a series of undulations, or the junction may 
be masked by another and very frequent occiirrence in 
which a large portion of the Inferior oolite has slided 
forwards over the yielding clay beds of the Lias, and pre- 
sents itself at some exposed section at a level which had 
previously been occupied by the Lias. The position, there- 
fore at which the junction of the two formations may be 
looked for upon the hill slope will depend chiefly upon the 
relative position of the masses at contiguous situations ; 
when no rock sections are visible the junction can usually 
be determined by the outburst of springs which are unable 
to penetrate the clays of the Lias. The vale region at the 
foot of the Cotteswolds does not differ very considerably 
in its elevation above the sea, the vales of Berkeley, Glou- 
cester, and Evesham being traversed by the Severn and 
Avon whose gentle currents indicate the small rise of /the 
land towards the interior ; but as the Lias of the northern 
Cotteswolds rises upwards of 900 feet above the sea as at 
Breedon Hill and Cleeve Hill the denudation of the Lias 
has been much greater over the northern than the southern 
region, in which it very rarely attains an elevation of 600 
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feet. The denudation of the Lias, therefore, sufficed to 
bring the sea bottom of the vale region nearly to the same 
general level, and the observations of Sir K. Murchison 
have shown the high probability that at one and not a 
remote geological period it formed a gulf of the sea 
separating England from Wales. It needs only a super- 
ficial acquaintance with the general features of the district 
or to view the low region from any part of the outward 
line of the Cotteswold range to see the high probability 
of the fact ; the observer then standing upon a lofty cliff 
of an extended coast line, traces the ancient boundaries of 
the gulf, and at once realizes in idea how large a portion 
of the vale would be again submerged were a subsidence 
of the whole to take place to the amount of only 100 feet; 
in such a case the lateral vale of Stonehouse would again 
form an inlet of the sea and the sites of the towns of 
Gloucester and Tewkesbury would again become beneath 
the level of the gulf. The vale itself, rich, wide spread, 
and thickly wooded, is but little laid open except by rail- 
way cuttings and these display superficial deposits of sand, 
oolitic gravel, and marl covering the greater portion of the 
surface ; it is to these superficial diluvial drift beds that 
the vale owes its fertility, a subsoil composed of the clays 
and shales of the Lias is by no means favourable to vege- 
tation, and is difficult to drain; the marine currents, 
therefore which traversed and modified the bed of the 
ancient strait left behind them a salutary and fertilizing 
deposit eminently fitted to support that rich pasturage for 
which this tract is celebrated. 

The following table, which gives the altitudes of some of 
the more remarkable of the Cotteswold Hills, is taken 
from a communication by W. H. Hyett, E^q., to the 
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Cotteswold Naturalists' Club, and will be found in the 

first volume of its proceedings. 

By Ordnance Survey. 

Robins Wood Hill 652 feet 

StandishHill 715 „ 

Stinchcomb Hill 725 „ 

OxentonHill 733 „ 

UleyHiU 823 „ 

PainswickHiU 929 „ 

Birdlip HiU 969 „ 

Leckhampton HiU 978 „ 

Base of Breedon Hill Tower 979 „ 

Cleeve Hill or Cleeve Cloud 1081 „ 

To these may be added, 

Broadway Beacon 1000 „ 

Symonds Hall Down 802 „ 

Finger Post on Top of Frocester Hill 780 „ 

The last measurement having been made by Mr. Hyett 

with the aid of the Aneroid Barometer. 



CHAPTER III. 

THE ROCK MASSES OF THE COTTESWOLDS. 

The three formations abready mdicated, viz., Lias, In- 
ferior oolite, and Great oolite, constitute the Lower Jurassic 
Bocks ; the term Jurassic is now universally employed hy 
continental geologists, and is preferable to oolite from the 
more comprehensive signification of the former term, and 
more especially so when applied to the Cotteswold Hills, 
for these are in effect the English representatives of the 
lower subdivision of the Swiss Jiura system, and present 
^e nearest approach which Britain affords to a typical or 
full exemplification of those rocks. In no other part of 
our island are the Inferior and Great oolites developed 
to so great a thickness, and so complete in all their 
stages; in every other direction one or other of these 
formations will be found to lose a portion of those 
deposits which characterize them in their integrity. The 
Lias, both in its southern and northern extension, has 
from the very infancy of geology presented a most rich 
and varied field for the PalsBontologist, and has accordingly 
found illustrators in men whose names are linked with 
the history of the science, and whose labours are known 
and appreciated over the civilized world, and as the 
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Gloucestershire Lias has not recently yielded any features 
of novelty, either in its rock structure or in its organic 
remains, it is purposed to limit this treatise to illustrate 
the two formations which occiu: next above it in order of 
superposition ; an arrangement which will appear the 
more legitimate, when it is explained that the several 
quarries and sections which illustrate the Lias are not 
strictly within the limits of the Gotteswolds ; the only 
expositions of that formation within the region being 
extremely partial in their nature, and limited to founda- 
tions for buildings, drain cuttings, well sinking, brick 
yards, &c, 

THE GTNOGEPHALA STAGE. 

Our examinations may fitly commence with a group of 
beds forming a very remarkable zoological stage, and 
possessing some features both petrographic and zoological, 
which seem to claim for it a position intermediate and 
connecting the Lias with the Inferior oolite. Our name 
for this stage has been chosen from the RhynchoneUa 
cynocephala, a remarkable shell, whose geological range 
is limited to this stage ; as the full significance of this 
group of beds is not yet generally appreciated, it is 
proposed to give a full and careful description of its 
features, and to note any variability in its conditions 
which may be induced by difference of locality. Wotton- 
imder-Edge affords the most southern section of this 
group which we propose to examine ; the road to London 
firom the town first passes over the Lias and soon begins 
to ascend Wotton Hill, which it continues to do until it 
has attained the lofty platform of Symonds Hall Down. 
Jjcaving the road as it ascends the hill, we follow a lane 
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to the left, which was the ancient post road, and which 
ascends the hill hy a deep cutting ; some small exposures 
of hlue Lias clay are first seen, and soon after we reach a 
section upon our left hand ; the lower portion consists of 
compact laminated brown marly rock, with blueish 
patches, passing upwards insensibly into loose micacious 
yellowish brown sand, the summit of the section having 
some thin beds of brownish sli^tly compacted argil- 
laceous rock. 

The full thickness of sands exposed is nearly 40 feet, 
but probably 15 or 20 feet would require to be added to 
the lower portion ere we could affirm that we are looking 
upon the Lias. Owing to the compact structure of the lower 
portion of these laminated marly sands, they become in 
some localities retentive of water, and well sinkings in 
such instances are not continued downwards to the clay 
of the Lias. These sands contain much silica, are used 
for polishing, and sold by Gypsies and others. The 
sand is everywhere altogether destitute of organic remains, 
it constitutes a subsoil well suited for pasturage, and 
even orchards thrive moderately well upon it, the soil 
covering it is therefore of more than an average value 
when compared with other Jurassic soils, aud when un- 
mixed with superficial drift. The brown rubbly rock 
immediately above the sands is only imperfectly exposed 
in this section, and firom its position is difficult to ex- 
amine, but it is charged fiiQ of fossils, chiefly Ammonites 
and Belemnites, so that scarcely a portion the size of a 
hand can be examined without finding firagments of these 
shells; there are also some few imivalve and bivalve 
testacea. Passing northwards round the flanks of Stinch- 
combe Hill the same beds are exposed, but imperfectly, 

D 
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and the whole slope of the hill is so much covered up 
with firagments detached from higher beds, that we prefer 
to return and visit a much better section situated at a 
greater elevation. On quitting the Frocester Station of 
the Gloucester and Bristol Railway, and taking the road 
to Nymphsfield, the quarried brow of Frocester Hill, and 
of the neighbouring Buckholt Wood, are conspicuous ; a 
long ascent over the slope of the Lias leads to an exposure 
of the same marly sand bed as at Wotton, surmounted by 
thick and well marked beds of stone ; fragments of 
Ammonites scattered upon the slope indicate the bed to 
be examined, and as the Ammonite bed has been partially 
excavated in the search for fossils, the hard sandstone 
above it stands out in relief upon the face of the cliff. 
The section afforded by this spot is as follows in descend- 
ing order : — 

1 Freestone quarry worked for building stones ; thick bedded 
oolitic limestone with occasional layers of fine shelly 
detritus but no shells entire. 

2 Band of brownish sandy, concretionary marl, with badly 
-^ preserved casts of pholadomya. 4 inches. 

3 Hard brown sandstone in three divisions, with concretionary 
nodules at the lines of partition ; few fossils ; the lower 
portion has some belemnites and a few specimens of rhyn- 
chonella cynocephala. 4 feet 

4 Ammonite bed consisting of many irregular layers of brown* 
ish or ochery and sometimes dark grey slightly compacted 
marly sandstone, variable in its hardness and colour; 
charged with ammonites and belemnites, more sparingly 
with conchifera, and rarely with gasteropoda; the only 
brachiopoda are rhynchoneUa cynocephala and terebratula 
punctata. Near the base is a yellow marl seam three inches 
thick, full of belemnites, beneath which is a hard band of 
concretionary rock without fossils; in all about 4 feet 
6 inches. 

5 Marly sands, yellow in the upper part, more brown in their 
lower, with occasional concretionary nodules. The greater 
portion of this bed is covered by a steep grassy bank, 
but the lower portion is partially exposed in a deep lane 
beneath the turnpike road. The entire thickness may be 
estimated at about 60 feet 
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6 Grey liassic marls with a thin layer of white concretionary 
Lias.* 

The mineral character of the ammonite bed is very 
inconstant both in its extension and in its layers, occasional 
argillacious dark grey or black patches remind us of the 
Lias, but the more frequent condition consists of small 
oval dark brown grains in a paler coloured cement. The 
passage both in mineral character and in fossil contents 
from the ammonite bed to the hard brown sandstone bed 
above is by no means imiformly abrupt, and in some 
places the divisional line which separates them is very 
indistinct. The upper two or three feet of the hard ferru- 
ginous bed is nearly destitute of fossils, but the mineral 
character is persistent, and the change to the white free- 
stone above with its oblique lamination is very strongly 
defined. This hard ferruginous bed will subsequently 
be shown to be the reduced representative of the brownish 
yellow ferruginous oolite which acquires so great a develop- 
ment near Cheltenham. 

The magnificent picture of vale scenery together with 
the broad tidal expanse of the Severn and the foregroimd 
of bold Cotteswold capes and headlands to the right and 
left will not be lost upon the stranger, rarely can there be 
found such a combmation of the best features of English 
landscape. The adjoining wood of Buckholt and the 
continuation of it called Long Wood contain in their slopes 
and deep lane cuttings several small exposures of the 
ammonite bed and the marly sands ; the collector of fos- 
sils should explore these, and will probably find himself 
rewarded by the acquisition of specimens which cannot 

• In this band of white lias my Mend Dr. Wright discovered specimens of 
ammonites bifrons, a shell which is recorded both in me marlstone and upper lias ; 
as the marls both above and beneath this bed are decidedly liasac they cannot be 
considered as forming any part of the cynocephala stage. 
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now be obtained at Frocester Hill without the laborious 
operation of the pick axe. Three other localities only a 
few miles distant afford good sections of the cynocephala 
stage. At Haresfield Beacon, a mile and a half from 
the Haresfield railway station, and elevated nearly 700 feet 
above the sea, a deep wall-like section on either side of the 
road affords a very perfect and interesting exposure of the 
same beds ; as the road rises in a south-easterly direction 
which nearly accords in direction with the dip of the beds, 
they are passed over successively in ascending order. The 
junction of the sands with the Lias is concealed by some 
Inferior oolite freestone beds which have been displaced 
and fisdlen forwards, but the junction of the sands with the 
ammonite bed above and the succession of beds upwards 
from that horizon are finely developed. The upper 
boundary of the sands becomes compact and concretionary 
for half-a-yard in thickness. The ammonite bed above is 
very slightly compacted, so that the passage from the one 
to the other is somewhat gradual, and the belemnites which 
everywhere crowd the ammonite bed are also found 
in the concretionary layer of the sand bed. A comparison 
of the anmionite bed with the Frocester Hill section 
exhbits a considerable diminution in the thickness of that 
remarkable deposit, its thickness at Haresfield Hill is not 
more than two feet, its colour is dark or chocolate like 
and it is so little compacted that it may be broken up by 
the hands alone. Belemnites are peculiarly abundant, 
Ammonites only moderately numerous, of small size and 
indifferently preserved, there ^e also nimierous casts of 
small Myacites, of Oresslya, Area, Trigonia striata, Phola- 
domya Jidicida and of Modiola SowerHi. The Brachiopoda 
are represented by Terebrattda punctata, which is com- 
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mon, and by BhyncJumeUa cynocephala, which is rare, 
excepting in one thin layer. This small list contains 
nearly the whole of the testacea, and here as at Frocester 
Hill some few Belemnites and TerebratulsB pass upwards 
into the hard and comparatively nnfossiliferous bed above. 
At Frocester Hill the hard ferruginous sandstone which 
immediately overlies the ammonite bed consists of a 
single bed four feet in thickness ; here the thickness is 
not less than ten feet divided into several beds. 

Sbotion at Habesfieij) Hill. 

ft. in. 

Freestone forming the smmnit of the cutting 

Ferraginous concretionary marl 1 6 

Ferroginous brown hard sandstone 8 

Oolitic feiraginons bed 2 6 

r Brown ferruginous bed, with a few Belemnites 

J and Terebratnlffi 1 

1 Gynooephala layer of red marl 2 

xAmmonite bed 1 2 

Sands, concretionary at the top 

From this spot an old woodland lane leads to another 

and similar quarry less than a mile distant situated upon 

the opposite or north-eastern slope of the hill ; where the 

cepholopoda bed and sands are exposed upon a steep 

bank, the beds of ferruginous oolite having been removed 

in quarrying ; the more exposed position, together with 

atmospheric action has rendered the bed extremely Mable; 

In its organic remains, thickness, and general features it 

exactly resembles the former section and exhibits the same 

thin bed of soft red marl with BhynchoneUa cynocephala 

dividing the bed into two equal portions. Upon the lane 

side is a large gravel pit, a stratified deposit of angular 

gravel and sand situated at about 600 feet above the sea 

and indicating a former sea beach at that elevation. 

Following a great bay-like curvatiu-e upon the crest of the 

ridge to the Horsepools Hill, three miles to the north-east 



is another exposure of the ammonite bed overlying the 
yellow sands and having the same soft fragmentary 
character and general dark colour as at Haresfield Hill; the 
Ammonites are small, hut BhynchoneUa cynocephala here 
reappears in considerable numbers. The ferruginous beds 
above are largely quarried and agree with the Haresfield 
section ; the denudation of the crest of the hill has been 
so considerable that no portion of the Inferior oolite 
higher than the ferruginous beds remains. At Painswick 
Hill the denudation has been much less, and the old 
Eoman camp at the Beacon is capped by the upper stage 
of the formation; the sands are here also exposed beneath 
the ferruginous beds. This appears to be the most 
northern point at which the Cynocephala stage has been 
observed, a fact which will s^pear the more worthy to be 
recorded when it is stated that the stage extends south- 
wards through the counties of Somerset and Dorset, that 
it reappears in France, occupying the same position at the 
base of the Inferior oolite and that under the names of 
Cfres supra Liassique, or marly sandstone, it has been traced 
by French geologists through the Departments of the 
Sarthe, of the Mozelle and the adjoining province of the 
Luxembourg, and has been referred by them to the upper 
Lias. M. Terquem in his memoir on the Palseontology 
of the Department of the Mozelle has given ample lists of 
the fossils of the several beds and in those of the Ores 
supra lAassique there will be perceived a similar /odes, a 
great resemblance and even identity in some instances 
with the testacea of our Cynocephala stage. In the dawn 
of modem geological science, and long ere the study of 
PalcDontology had acquired any claim to the position which 
it now holds as the only solid foundation upon all geolo- 
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gical generalizations are based, William Smith, upon 
considerations of mineral character only, placed this stage 
with the Inferior oolite ; it therefore becomes a point of 
much interest to attempt by a careful examination of its 
organic remains to determme the particular zoological 
assemblage to which it should be referred and the true re- 
lation which it bears to each of the fauna bordering upon it. 
Previously, however to entering upon this investigation 
it will be necessary to examine another horizon of the same 
stage which is not without its peculiar share of interest. 

A deep lane cutting adjoining Nailsworth, on the way 
to the hamlet of Shortwood, discloses about 25 feet of the 
yellow sands, but the section does not extend upwards to 
their junction with the ammonite bed; immediately at 
the base of the sands is a bed of brown or chocolate 
coloured argillaceous sandstone, somewhat rubbly in its 
structure, and from 14 to 16 inches in thickness. One 
stratimi of this bed, 4 or 5 inches in thickness, is full of 
fossils which, from the general softness of the rock, are 
easily separated. Ammonites occur only sparingly, Con- 
chifera and Gasteropoda are abimdant, these latter it will 
be found are decidedly oolitic in their character, and agree 
for the most part with those of the ammonite bed. 
Beneath the Nailsworth bed are a few feet of the brownish 
partially compacted laminated marls, agreeing with that 
at other sections, and these are seen to overlie the blue 
imctuous marls of the upper Lias. A landslip on the 
eastern side of the Woodchester valley, one mile from 
Nailsworth, exposed the chocolate colomred sandstone 
charged with lAma Electra, GerviUia fomicata, Trigonia 
Bamseyii, Pema rugosa, and Turbo capitaneus. Some shaly 
bands of the blue Lias marl beneath contained many 



24 

specimens of Potidonia Bronnii, a shell which is invariably 
found in the same position in France and Germany. 
The general absence of quarries, which expose the junc- 
tion of the sands with the upper Lias, prevents our 
affirming with any certainty either the local or general 
character of this fossiliferous basement stratum of the 
Oynocephala stage. One other example of the stratum 
in question has been observed in the vale of Ghalford, 
near to the Brimscomb railway station, and on the 
southern side of the valley. Some drain cuttings exposed 
the upper boundaiy of the Lias, upon which was the 
usual bed of brown compact marl, about 4 feet in thick- 
ness, upon this reposed a thin stratum of brownish ochery 
concretionary rock, slightly compacted and a few inches 
in thickness. RhynchaneUa cynoeephala occurred clustered 
in great numbers, and a dwarfed variety of R, pUcateUa 
Tcry sparingly, there were also some specimens of small 
MyaciteSj (species undetermined.) There were neither 
Ammonites nor Belemnites. 

Here then is a fossiliferous stratum upon the horizon of 
the Nailsworth bed, but containing the RhynchoneUa which 
occurs so abundantly in the upper part of the stage. The 
amoimt of information upon this basement stratum is 
therefore much more scanty than could be desired, but as 
the Nailsworth locality is very fossiliferous, our list of 
testacea from the basement bed is considerable, and has 
been kept separate from those of the ammonite bed, in 
order that the true character and connexion of each 
iissemblage may be properly appreciated. 

Tesxacea of the Basement Bed of the Oznocefhala Stage, 

AT Nailswobth. 

♦ Ammonites JweruU, D*Orb. 

L RaquemanuSf D'Orb. 

' variabilis, D'Orh. 



^25 



L Belemnites compressus (young), Yoltz. 
tripartitus, SchloL 

♦ Turbo capitaneus, Munst. 
PUurotomaria 
Trochas duplicatus, Sow. 

* Chemnitzia lineata. Sow. sp. 
species undetermined. 

L & ♦ Pecten textorius, Schlot. 



* 
« 



svhcomatus^ Muntz. 
Lima Electra, D'Orb. 

♦ heUula, Mor. & Lye. 

■ omata, n. sp. 

♦ Pema rugosa, Munst. 

♦ Trigonia striata. Sow. 

♦ Gervillia HartMani, Gold! 
fomieata, n. sp. 

♦ Modiola Sowerhii, Sow. sp. 
Unicardium, sp. 

♦ Cardium Buchnani, Mor. <fe Lye. (Tar.) 

♦ Myoconcha crassa, Sow. 

Area (cueullcea) ferruginea, n. sp. 

oliveosformis, n- sp. 

Nucula ovalis, Goldf. 
L Asta/rte complanata, Boem. 
— — rugvXosa, n. sp. 
lurida. Sow. ? 
Pholadomya, n. sp. 

♦ Pholadomya ovuVum, Ag. 
fidicula. Sow. 



* 
* 



Myacites tenuistria, Ag, sp. 
Cypricardia hrevis, Wright 

* cordiformis, Desh. 

L Terehratula puncUUa, (var.) Dav. 
i2%nc^(me{2a cynocephalay Bich. 

* — — plicatella. 

The star placed opposite a species indicates tliat it is known to pass 
upwards into tJie Inferior oolite of the Cotteswolds. 

The letter L denotes that the species is found in the Lias. 

The ammonite bed at Frocester Hill has produced the 
following testacea : — 

L Amm^mitea vaHdbilis, D*Orb. 

L radians, Schlot. Striatulus, Sow. 

radians, Orbigny. 

L radians, DewsJque. 

Thoua/rsensis, D'Orb. 

L insignis, Schubler. 

jurensis, Zeit. 

diseoides, Zeit. 

L coneavtu, Sow. 

B 
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Ammonitet Mooreu, n. sp. Lye. 

tarulosus, Schub. 

Leckenbyii, Lye. n. sp. 

— — Levesqaeij D'Orb. 

opalintu. Haresfield Hill. 

L BelemniUs iripartittu^ Schlot. 

L irrtgularUj Schlot 

L compresnu, Voltz. 

Gryphaa plicata, Lye. n. sp. 

* Hinnites ahjectuf, Phil. sp. 
Lima Electra, D'Orb. 

* beUula, Mor. <fe Lye. 

* Modiola Sowerhu^ Sow. sp. 

* GerviUia Hartmani, Goldf. 

* Cypricardia cordiformis, Desh. 

hreviSy Wright. 

Area (cucuUaa) ferruginea. 

Cardium Buckmani, Mor. & Lye. (var.) 

* Opit lunulattiSy Sow. sp. (var.) 
carinatttSf Wright. 



« 



« 



Trigonia. Rartiieyii, Wright, n. sp. 
— — - ttriatay Sow. 



* ? co8tata f 

* Aslarte excavata, Sow- 

* — — modiolaris, Desh. 

* lurida, Sow. 

* Macrodon Hirsonensis, d'Areh. sp. Haresfield. 

* Goniomya angtUifera, Sow. sp. 

* Pholadomya fidicula. Sow. 
sp. undetermined. 

* Gresslya abducta, Phil. sp. 
conformiSy Ag. 



« 
« 
* 



Myacites tenuUtriatuSy Ag. sp. 
Pinna Jissaf Goldf. 



L Terebratula punctata, Dav. (var). 
Bhynchonelia cynocephala. Rich. 
L furcillata, Theod. Haresfield Hill 

A comparison of the foregoing lists of testacea will be 
sufficient to establish between them a general zoological 
identity of character, the paucity of ammonites in the bed 
at Nailsworth being probably only a local peculiarity. 

The ammonites which predominate to so great an 
extent in the upper portion of the stage belong to the 
group of the Falciferi; ammonites with compressed forms, 
sharp edged backs, and flexuose ribs, a group which like- 
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wise occurs both in the upper Lias and Inferior oolite, 
but is more especially prominent in the stage in question. 
The most abundant ammonite is A variabilis, which dis- 
plays fully as much variability in its ornamentation as its 
name implies ; A» radians striatvlus, and A. radians-or- 
hignianus, are likewise abundant, the second name being 
appended to these species owing to an unfortunate con- 
fusion into which Paleeontologists have fallen in giving 
the name radians to no less than three diflFerent shells, all 
of which are associated at Frocester Hill, in the same bed. 
Next in point of numbers is A. Jurensis, the more rare of 
the series being A, Leckenbyi, A, torvlosm, A. Levesqud, 
and A. Thouarsensis, The belemnites are liable to be 
mistaken for other forms excepting B, irregularis, of which 
its synonym and more appropriate name " digitalis" has a 
very remarkable finger-like figure, it appears to be proper 
to this stage. (PI. 1, fig. 1.) 

The evidence of geological position afforded by the 
ammonites of this stage will be found to be somewhat 
transitive in its character. 

The greater number of them appear to be proper to 
this stage, for although two species have actually been 
found in a higher stage of the Inferior oolite, it is possible 
that in such rare instances the shells may really have been 
transported firom the older stage. It is certain that A. 
Jurensis, A, variabilis. A, radians-striattdtis and A. insignis 
occur in the upper portion of the upper Lias both of Eng- 
land and France, and of the other species there is now 
sufficient evidence to be found in the memoirs of M. 
Soeman, O. Fraas, M. Terquem, and Messrs. Chapuis, 
and Dewalque to prove that these (so called) highest 
Liassic beds in France are upon the same horizon as our 
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Cynoeephala beds. In the coiinties of Somerset and 
Dorset the altered marine conditions have induced consi- 
derable difference in the beds of this stage, and as sufficient 
care has not hitherto been taken to keep their testacea 
distinct from those of other neighbouring deposits no 
useful comparison can at present be made between them 
and those of the Gotteswolds. On the coast of Yorkshire 
the lower portion of the Inferior oolite appears to consti- 
tute a continuation of the same stage under somewhat 
altered conditions ; in ascendiug order occur beds of dark 
grey sandstone, of yellow sandstone, and of iron-shot 
sandstone, altogether 70 feet thick, containiug several 
fossiliferous bands with Belemnites compressm. Ammonites 
radiamstriaUdus and A, conoavus. The upper portion, or 
Dogger, likewise presents a resemblance to the Cotteswold 
Inferior oolite in its abundance of eonchi/era and gaster- 
opoda and absence of cephalopoda. 

The upper Lias of England in its ammonites contains 
upon the whole a very different association of species. 
The Yorkshire exposition of the upper Lias smrpasses in 
extent and development that of any other portion of 
England, and in the very careful memoir of M. Louis 
Himton, on the cephalopoda of that stage, Geol. Trans. 2d 
Series, vol. 6, p. 215, we find them to consist of the 
following testacea : — 

Ammonites anmUatu$f Sow. 

BotUhiensU, Y. and B. 

angulatus, Sow. 

communis. Sow. 

— ^-^— concavus. 

craeeus. 

— ^— — — elegantubu, 
— ^^— — exaratus. 

fiJbulatm. 

Jmbriatus. 

— ^— ^— Heterophyllus. 
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Afnmonite$ LythensU. 

MtUgravivs. 

— ovattts, 

sigmifer {elegant/uUts). 

subarmatus, 

■ 9ubcarinatU8. 

■ ■ . Walcotii (Bifrous), 

*' CUvelandieus (Margaritatus). 

Belemnitet compressus, 

elongatita. 

' triJidi4S. 

To these may be added in Gloucestershire A, serpentinusy 

A. variahilis and A, radians Dewalqueanns. A, insignis^ and 

A, variahilis, occur in the upper Lias of Somerset, together 

with a considerable number of those eniunerated in the 

Yorkshire Lias. It is evident that although a portion of 

the Erooester Hill ammonites occur in the upper Lias of 

England, a very much larger number of upper Lias species 

including the more abundant forms of that genus, are not 

known in the Gynocephala stage, and that, taken as a 

whole, the latter contains a group of species which differ 

very materially from the Upper Liassic fauna. There is a 

total absence of the more common Liassic forms as — A, 

anntdatus, serpentinus, eommuniSj and Ufrtms. On the other 

hand the three belemnites are all found in the English 

Lias. The few Gasteropoda are oolitic, the specimens of 

Turho capitaneus from the Nailsworth bed being more 

distinct in their ornamentation than others from newer 

deposits. The Conchifera are also very decidedly oolitic, 

so that of 40 species obtained from this stage in the 

Gotteswolds, one only (Asiarte oomplanataj can be referred 

to the Lias, and this occurs only at the base of the stage ; 

of the remainder, 17 have not been observed in any other 

position, and the following have so considerable a range 

in the oolites, both stratigraphical and horizontal, that 

their extension downwards to the base of the Cynocephala 
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stage adds little to the extent of their previously ascer- 
tained limits ; such are L. bellula, Pema ragosa, Astarte 
excavata, and Modiola Sowerbii; the occurrence also of 
Pholodomya fidtcvla, GervUlia Hartmani, and Trigonia 
striata, leave no doubt that the Inferior oolite is the 
formation to which they must be referred. The Brachio- 
poda furnish evidence of a much less decisive character, 
EhynchoneUa plicatella is an Inferior oolite, and H.furciUata 
a Lias species ; both are equally rare in this stage, and 
the other two more abundant species of Brachiopoda are 
perhaps only derivatives or varieties of middle and upper 
Lias forms, a note illustrating this point, and relating to 
Bhynchonella cynocephala, will be found in the appendix, 
and with respect to the TerebrattUiB, if we examine a large 
number of specimens, it will be difficult to regard them 
otherwise than as constituting a dwarfed variety of T. 
punctata, Dav., and T. svhovoides Oppel, which perhaps are 
not distinct species ; there is much variability in the con- 
vexity of the perforate valve, and occasionally the anterior 
border is somewhat flexuose or raised like to T. Buekmanni, 
and when this feature coincides with one of the more 
depressed forms, it is difficult to distinguish it from the 
latter shell. In the Conchifera, the first appearance of a 
considerable number of Inferior oolite forms is accom- 
panied by a simultaneous disappearance of the usual 
Liassic genera, of these, Cardinia and Hippopodium, which 
hold the most prominent position in the Liassic Conchi- 
fera, have altogether disappeared, to be replaced by OpU, 
Cypricardia and Myoeoncha, genera which now first appear 
together with a varied development of form in the genus 
Astarte, Upon a view of the general fades of this assem- 
blage, we observe that the Liassic Molluscous tribes, 
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which possessed the smaller power of locomotion, and 
were miable to withstand sudden changes of marine con- 
ditions, perished ; but that certain of the Cephalopoda, 
which, as swimming moUusks, were possessed with the 
utmost freedom of movement, were probably enabled to 
migrate to a sea already tenanted with an assemblage of 
the Inferior oolite. Gasteropoda and Conchifera. The 
migratory species, notwithstanding their numbers, were 
not, however, able to survive for any lengthened period 
the new mfluences to which they were subjected, for no 
sooner had the deposition of the ferruginous oolite com- 
menced, than they suddenly disappeared. It is this 
curious character of the assemblage, half Liassic, half 
Oolitic, which constitutes its transitive character, viewed as 
a zoological assemblage, for in general mineral character 
the stage very much resembles the Marlstone ; the brown 
ferruginous grains, which impart a distinctive character to 
the ammonite bed, and which might be supposed to 
identify it with that of Dundry, is now well known to 
characterise more than one bed in the Jm*assic district of 
northern France, the lower one of which is referred to the 
Lias. 

In the lingering, or rather, perhaps, migration of Liassic 
cephalopoda into the Cynocephala stage there would 
appear to be a close analogy to that curious and more 
ancient transitive fauna disclosed by the beds of St. Cas- 
sian (Voralberg) referred long and doubtfully, alternately 
to the Trias and Lias; in this instance the Triassic 
ancient forms of cephalopoda, the Orthocerata and Goni- 
atites lived side by side with the newer forms of cephalo- 
poda, with Ammonites which are altogether Liassic in 
their character. These beds have recently been placed by 
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M. Merian as an independent group or formation between 
the Trias and Lias. 

It may be concluded from the foregoing fistcts that the 
fauna of the Cynocephala stage is upon the whole suffi- 
cienUy distinguished from that of the Upper Lias, and 
more especially from the English expositions of that well 
marked stage, so much so that in adopting the theory of 
its Liassic character it would be necessary to erect it into 
a higher and additional stage of that formation, or to a 
position intermediate, the Inferior oolite and Lias ; any 
other arrangement would appear to be inconsistent with a 
consideration of the entire faciei of the fauna, of the pre- 
sence of a nimierous assemblage of oolitic sedentary 
moUusks together with the absence of a similar series of 
Liassic forms. 

The following striking remarks, by the President of the 
Oeological Society in his anniversary address (1855) refer 
to the St Casciano beds and contain an exposition of a 
truth which is scarcely even yet fully recognized in 
Oeological nomenclatures. " Yi/lierever we find the strata 
** conformable we have a confirmation of the well-known 
saying, Natura non facit saUum, In fact all natural 
changes are gradual under these circimistances. The 
conditions of life gradually change and the organic 
forms are modified to meet these changes; certain 
species disappear, while others, adapted to the altered 
* circumstances, are called into existence, and continue to 
flotuish side by side with some of the pre-existing forms ; 
** thus confirming the view already stated, that where the 
'* strata are conformable, no line can be drawn between 
" successive formations, the gradual change is not marked 
'*by sudden breaks in the series of animal life. Nature 
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" ever acts on one long unbroken plan, and knows as little 
" of sharp limits between Trias, Lias, and Jurassic, as 
" between the families and genera of existing animal life. 
" These terms are at best but temporary shifts to assist 
" our memories, and to enable us to register oiu" facts and 
" our knowledge, and we must be careful not to give too 
"much importance to nomenclatures, which deserve at 
** the best but a secondary consideration." 

In concluding the subject of the Cynocephala stage, as 
it is developed in the Cotteswolds, the possible and even 
probable contingency must not be unnoticed, that a more 
extensive acquaintance with the group of organic forms 
derived from a continuation of the same stage through the 
counties of Somerset and Dorset may, by a comparison of 
a larger series of testacea, lead to some modification of the 
results arrived at by an examination of the Cotteswold 
faima alone, and that the facts here stated should be 
regarded as contributions to omr local Geology, rather 
than as affording any full or sufficient history of this stage 
in its more extended or European aspect. 
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CHAPTER IV. 

THE FIMBRIA STAGE. 

We have now to inTestigate the petrographic features 
and zoology of a great series of oolitic freestones, with 
subordinate beds of ferraginous pisolite and calcareous 
marls, which come next in order of superposition, and 
have their chief development towards the western verge of 
the Ootteswold Hills; their entire thickness upon the 
outward range appears to vary from 120 to 190 feet, their 
maadmum of thickness being found in the hills which are 
situated immediately to the east and south of Cheltenham. 
In the coimties of Somerset and Dorset these calcareous 
freestones are present in much diminished importance, 
and even in Gloucestershire, upon tracing them to the 
south-east, in the direction of the general dip of the 
oolites, they will be found to have lost very much of their 
mass, that on the boundary of Oxfordshire they are re- 
duced to very insignificant dimensions, and that in the 
further course of the Inferior oolite through the counties 
of Northampton and Lincoln, the formation is represented 
by a deposit of ferruginous rock. Upon this subject the 
reader is referred to an interesting memoir by Professor 
Morris in the Journal of the Geological Society, who has 
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shewn that the Inferior oolite in those counties is cha- 
racterized by an extension of that intensely ferruginous 
rock, which at Wellingborough has been largely quarried 
for iron ore. 

The freestones are, therefore, for the most part a 
Gloucestershire group of beds or subformation, which 
rapidly diminishes in its extension both to ihe north-east, 
and south-west, beyond the limits of the county. The 
£nest and most comprehensive example afforded by any 
one section of the freestone, is that of the precipitous 
lofty headland of Leckhampton Hill, so long and largely 
quarried for building stone. Of this section an accurate 
measurement, taken by the late Mr. Strickland, was pub- 
lished in the Journal of the Geological Society, and is 
here reproduced, as it forms a type section with which it 
will be convenient to make comparisons when examining 
the freestone group of any other portion of the Cottes- 
wolds. 

The name of the stage has been chosen from the 
Terehratvla Jinibria, a shell which, together with its ally, T, 
pUcata, occurs throughout the stage m the Cotteswolds, 
and more especially in the bed of marl above the building 

freestones where it is abundant. 

Section of Leckhampton Hill, measubed by H. E. Stbiceland, 

Esq., F.G.S. 

ft in. 

1. Trigonia grit • 7 6 

2. Gryphite grit 7 

8. Bubbly oolite with many fossils 24 

4. Fragmentary oolitic freestone, apparently nnfossi- 
liferous 26 

5. Oolite marl with Terehratula fimbria 17 

6. Freestone quarried for building, with shelly layers 
at irregular intervals ; the thickest and most fossi- 
liferous portions at the base 106 6 

7. Pisolite ("Pea grit'*) and ferruginous oolite 
(" Belemnite bed") aad sand 42 
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» ft. in. 

5 ( 8. Upper Lias, about 180 

^ 9. Marlstone, aboat 50 

a ( 10. Lower lias (probably 600 feet thick 519 

A small portion of blue Upper Lias shale is exposed at 
the lowest part of the quarry, and reposing immediately 
upon it is a hard semisiliceous grey stone, 1 foot in 
thickness, in which are niunerous fragments of belemnites, 
upon this band is a brownish oolitic stone 8 feet thick, 
with dark brown shining grains in a calcareous paste, 
resembling the ammonite bed at Frocester Hill ; this bed 
also contains some few belemnites. If the Frocester Hill 
beds have not altogether thinned out, they must be 
represented by this portion of the Leckhampton section ; 
but we have seen that the bed which overlies the ammo- 
nite bed at Frocester Hill contains in its lower part 
belemnites. perhaps washed from the bed beneath, and as 
the belemnites in the basement beds at Leckhampton are 
fragmentary, it is not improbable that they had a similar 
origin. Immediately reposing upon these transitive beds 
is the ferruginous or pisolitic portion of the Cheltenham 
freestone series consisting altogether of about 40 feet of 
rubbly yellowish brown or ferruginous oolite with layers 
of concretionary, roimded or flattened masses, about the 
size of peas. It is divisible into three portions, the upper 
and lower of which consist of ferruginous beds, the middle 
portion, 8 feet thick, is a hard whitish oolite with shelly 
detritus, and some flattened pisolitic concretions ; it con- 
stitutes a useful building stone. Small corals are abun- 
dant, occurring at intervals throughout the ferruginous 
beds, together with fragments of Pentacrinites, plates of 
EchmodermSy &c. Cephalopoda are few both in species 



37 

and individuals, Ammonites Parkinsoni and MurchissoruB 
occur very sparingly, the latter shell acquiring large 
dimensions, and exhibiting much variability both in its 
general form and in the prominence of its costa, but the 
test is not preserved. Certain pisolitic layers have also 
shells of Conchifera well preserved, consisting chiefly of 
Lwnaj Pecten, AvictUa, Hinnites, Ostrea, (plicated forms of) 
Trigomaj Area, rfc, also several small Brachiopoda of the 
genera Terebrattda and Thecidium; other ferruginous 
layers, which are neither very shelly nor pisolitic, contain 
beautifully preserved specimens of Sea Urchins or Echi- 
nodermata, Pygaster semisulcatus, Hyboclypiis agariciformis, 
Echinm perlatus, Diadema depressum, Acrosalenia Lycettii, 
dc. Perhaps no British fossiliferous deposit has yielded 
Echinoderms in such variety, and so beautifully preserved, 
as the Cotteswolds in the vicinity of Cheltenham, it is 
therefore a subject for congratulation that the Paloeonto- 
graphical Society will shortly publish an extensive Mono- 
graph upon this subject from the pen of Dr. Wright, 
whose collection of Jurassic Echinodermata is unrivalled 
in this coimtry. The turnpike road from Leckhampton 
to Birdlip passes successively the long quarried escarp- 
ments of Leckhampton Hill, of Shurdington Hill, and of 
Crickley Hill, passing in review many and extensive 
sections of the ferruginous pisolite ; some variability will 
be observed in the thickness and number of the ferrugin- 
ous beds, but the general features of the deposit remain 
the same ; perfect shells become more rare, fragments of 
Echinoderms are still abundant; thin marly or sandy 
bands dividing the beds contain specimens of those two 
large Brachiopoda, Terebratula simplex, and T. pUcata, 
species which also occur sparingly in the ferruginous 
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oolite itself. From Cleeve Hill to Birdlip Hill, an extent 
of about 8 miles, would seem to include the limits of the 
pisolite upon the western face of the Cotteswolds, and it 
has not been detected at any point far within the range 
eastward of a line connecting those two hills. Whatever 
causes may have sufficed to produce the small concretion- 
ary grains caUed oolites, may be presumed to have been 
capable, under certain modifying influences, of formmg 
also the larger pisolites, without endeavouring to account 
for a phenomenon which is, as yet, only very insufficiently 
understood, one little fact which bears upon the subject 
may be mentioned : — it is not uncommon to And flattened 
pisolites with small Bryozoa adhering to their upper sur- 
faces ; we may therefore conclude that the change of the 
deposit to the concretionary structure must have occurred 
upon the floor of the sea prior to the deposition of the 
next layer, and that the pisolites remained uncovered long 
enough for the growth of the Bryozoa, and that in all 
probability the flattening of the concretions resulted fi^m 
the superincumbent aqueous pressure ; so Ihat the ferru- 
ginous beds in the aggregate, represent in all probability a 
long continued action of marine deposition, that the fauna 
of this great group of beds attained to maturity each 
^semblage upon its own pisolitic floor, and that during 
ihis epoch many successive repetitions of similar marine 
^conditions, both animal and mineral, took place. The 
ferruginous beds, when no longer pisolitic, extend south- 
wards in the Cotteswolds in reduced and constantly 
diminishing importance ; at Haresfleld Hill they consist of 
about 12 feet of hard ferruginous sandstone in four or Ave 
beds, having a tendency to concretionary structin*e at the 
junctions of the beds. The wide hiatus of the vale of 
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Stonehouse next succeeds, but at Frocester Hill the hard 
brown bed, which oyerlies the ammonite bed, 4 feet in 
thickness, is the sole representative of the ferruginous 
oolite. The middle, or white freestone, subdivision of the 
Cynocephala stage, has for the most part the oolitic 
structure, and is locally shelly, its total thickness at 
Leckhampton being 106 feet. The lower beds have very 
many layers of shelly detritus, including some in which 
the shells are unbroken, and these, from their general 
good state of preservation and great nimiber, both of 
species and individuals, present a very attractive deposit 
to the collector. Some of the more common are the 
following : — 

Oitrea Marshiii Saw. sp. 
PlacunopsU Jurensis, Koemer sp. 
Hinnites velatus, Goldf. sp. 
Lijnea duplicata, Goldf. 
Lima punctata, Phil. 
Pecten subcomatua, Mnnst. 

UtiSj Sow. 

Mytilus fwrcatus, Munst. 
«— ttritatuhts, Goldf. 
Avicula complicatay Buck. 
Corbula involata, Goldf. 
Tavcredia axini formis, PhiL sp. 
Area Pratii, Mor. Lye. 

pulchraf Sow. 

cancellata, Phil. 

lata, Dunker, 

Trigonia cottata (varpuUa,) 
•^— exigua, Lye. 
A$tarU iaiterUneata, Lyo. 
Myoconcha crassa, Sow. 
Opis gibbosus. Lye. 
Cyprieardia cordiforinU, Desh. 
Sphcera Madridi, D'Arch. s.p. 
Cyprina trapeziformU. Boem. s.p. 
Vnicardivim, s.p. 
Patella rugosa, Sow. 
— — inomata, Lye* 
Pileoliis lavis, Sow. 
Nerita mmata. Sow. 
■ eoitata, Sow. 

Mbnodonta lavigata, Sow. sp. 
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Monodonta LyeUij D'Arch. 

Sulcosa* 

Turbo capitaneas, Goldf. 
Trochus monilitectusy PhiL sp. 
Solarium CotswolcHa, Lye. 

In addition to the above, are a considerable number of 
testacea which have not been figured. The upper beds of 
the freestones are extensively quarried, both at Leckhamp- 
ton and at many other localities, for building stones ; 
owing to the great thickness of these beds, and the con- 
siderable distance between the vertical partings (joints), 
the quarries have a wide, flattened, floor-like roof, and are 
worked by level galleries piercing the hill sides ; the blocks 
afford masses of all possible dimensions ; their nearly 
homogeneous structinre, pale uniform coloiu*, and absence 
of shells, are qualities of great advantage to the architect, 
and the stone is capable of receiving any kind of form 
from the chisel of the sculptor ; but as it is very porous 
and absorbs a large proportion of water, its use upon the 
exterior of buildings should be restricted to situations in 
which water cannot remain upon the surface of the stone ; 
for cornices, parapets, window-sills, and similar purposes, 
it is xmfitted, or can only be employed with some risk of 
disintegration. The oolitic freestone of Caen (Great 
oolite) is of very similar structure, hardness and aspect, so 
tiiat each kind is of nearly equal value in the metropolis ; 
there is, however, one disadvantageous circumstance 
attending the Cotteswold freestone from which the other 
is exempt ; it not unfrequently happens that a thin exuda- 
tion or spathose layer of carbonate of lime will form upon, 
and extend over the surface upon particular stones, which 
gives an unsightly aspect to buildings where it occurs* 
A comparison of the ferruginous pisolite with that of the 
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shelly freestones of Leckhampton Hill proves that they 
form portions of one zoological assemblage, characterised 
for the most part by the small dimensions of the 
shells ; Univalves are comparatively few, and the valves 
of Conchifera disimited; small Echinoderms, and por- 
tions of them are common, but there is a total absence of 
the great family of the fossil AnatinidcB, so abundant in 
other stages of the formation; also of Ammonites, 
of Belemnites, and of Fishes* teeth and palates. The 
general association of testacea affords a striking resem- 
blance to that of the shelly Great oolite of Minchinhampton, 
a resemblance which is confirmed by an identity of species 
in very many instances; this resemblance becomes the 
more remarkable upon a review of the shells of the upper 
stage of the Inferior oolite in the Cotteswolds, which con- 
tains upon the whole a very different assemblage of species. 
The freestone series in the southern Cotteswolds may 
now be noticed. The neighbourhood of Stroud, with its 
deep ramifying vallies and numerous mural sections, 
affords ample illustrations of this group and its peculiari- 
ties; there is, indeed, no single eicposition of the free- 
stones, which can be compared with that of Leckhampton 
for extent and completeness, but this inferiority is amply 
compensated for by the great number of examples, and by 
the linear extent of country which they serve to connect. 
Selsley Hill is a promontary, dividing the vales of Stone- 
house and Woodchester; two miles from Stroud, and 
upon the slope of the hill facing that town, are several 
quarries which expose in the aggregate the whole of the 
Inferior oolite above the Cynocephala stage. The lower 
quarry exhibits the lower portion of the freestone group to 
the thickness of about 45 feet, the summit of the section 
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exposing a band of marl. The whole face of the quarry 
beneath the marl band exhibits a series of beds of stone, 
without any division lines of softer material ; thick bedded 
towards the lower part with fine shelly detritus and 
imperfect shells, mingled with spines of Echinoderms, 
crystalline carbonate of lime and sandy drift, constituting 
a coarse hard rock, variable in its mineral character, and 
consequently of little commercial value; the marly band 
at the summit of the section has produced a large number 
of the fine Terebratvla plicaUi, which is its sole fossil ; this 
association of a colony of a particular species of Ehyncho- 
neUa or Terebratida in a marly stratimi, is a feature very 
oommon in the Cotteswolds, and of which other instances 
will be noticed. The second quarry, higher upon the hill 
and now disused, discloses the upper or building stone 
portion of the fireestones, of which Leckhampton has 
already afforded a sufficient illustration. Quitting Selsley 
Hill, and following the course of the Woodchester valley 
through Nfidlsworth, the road to Avening exposes upon 
the right hand a long range of deep cuttings, ascending 
nearly in the line of the general dip of the beds, we pass 
over the lower fireestones upwards in succession ; neg- 
lecting the first cutting opposite Longford's Mill (in 
which the whole mass of the beds has slid downwards 
from its original position, and is therefore useless for 
our purpose) we soon after pass an indefinite series of 
pale, sandy firagmentary fireestones, divided by many 
seams of brown marl or of sandy marl, producing by the 
alternation of colours a ribband-like appearance; these 
freestones have been quarried in several places, but with 
little success, owing to the blocks of stone being small and 
of indifferent quality ; they contain shells rather sparingly 
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distributed through their mass, and some occasional layers 
of shelly dentritus. Very similar^ sections, exhibiting the 
lower portion of the freestone series, may be examined in 
other vallies of the Stroud district — two or three localities 
will suffice : — the road from Nailsworth to Horsley passes 
upwards over the whole group, including some partial 
disclosures of the Cynocephala stage at their base. The 
road formed upon the hill side or eastern flank of 
the valley from Nailsworth to Minchinhampton afifords 
another extensive exposition. The vale of Ghalford has 
many smaller sections very similar in their character 
Upon comparing the lower or shelly freestones of Leek- 
hampton with the examples just cited, the most striking 
distinction between them consists in the universal absence 
of shelly beds in the latter ; this, indeed, is a very general 
feature in the mass of the Gotteswold freestones, so that 
very many and extensive sections ot this portion of the 
stage may be examined without a single shell being 
detected. The shelly deposit at Leckhampton, therefore, 
is local only, and appears to be confined to a very limited 
area; neither is the Stroud district without some very 
similar local examples ; a quarry near to Brimscombe 
Church has two thick beds of coarse shelly oolite in which 
many of the testacea are entire, mingled with shelly drift 
and fragments of sea urchins. A quarry in Woodchester 
Park from a similar position has afforded many Oonchifera, 
including specimens of Tancredia compressa, a shell which 
under the name of Hettangia compressa, has been figured 
and described by M. Terquem from the gres mpraliassique 
of the Moselle, a position upon the horizon of our Cyno- 
cephala stage. The uppermost bed of the building 
freestones in the Nailsworth valley has produced some 
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large testacea including Trichites nodostis, Lye, and Pema 
quadrata, Sow., both very inequivalve forms of their res- 
pective genera, and among the more rare fossils of the 
formation. 

THE OOLITE MARL SEBIES. 

The third or highest subdivision of the Fimbria stage, 
known by the name of oolite marly and its associated free- 
stones, is well known to all persons who possess even a 
cursory knowledge of the rock features of the Cotteswolds, 
owing to the great abundance of the Brachiopoda which it 
contains. The position of the bed overlying the building 
freestone ensures its exposure at every freestone quarry, 
and aflfords ample opportunities of noting and comparing 
its natural history featiu-es, so that a greater certainty 
attaches to oiu* knowledge of this bed than perhaps to 
any other fossiliferous horizon in the Cotteswolds. The 
marl bed will be found associated with, and forming a 
portion of, a more considerable mass of deposits, including 
a bed of compact limestone, and of soft sandy oolites ; the 
entire thickness of the group is exemplified in the Leck- 
hampton hill section, commencing with the uppermost of 
the beds of building freestone, including the marl and 
sandy oolite above, in all 57 feet thick. This group will 
be found developed over the whole of the northern and 
middle Cotteswolds, the southern portion of the district 
being altogether destitute of them. The passage of the 
oolite freestone into the bed of pale buff coloured marl is 
somewhat gradual, the calcareous oolite become more 
compact and argillaceous, the uppermost layers of which 
acquire more nearly a marly and concretionary structure^ 
Mr. Strickland has assigned 17 feet to the thickness of the 
marl, but its limits upwards are, at Leckhampton, extremely 
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arbitrary, the upper portion of the marl gradually becoming 
sandy and compact, ultimately forming a whitish sandy 
freestone, irregular in its joints and bedding, constituting 
the bastard freestone of the quarrymen to distinguish it 
from the true or building freestone^ situated beneath the 
marl. It is only at very few localities that the bastard 
freestone occinrs in blocks sufficiently large, or of a quality 
sufficiently good, for economic purposes. At Leckhampton 
the Bev. P. B. Brodie obtained some masses of corals in 
the lower portion of the marl bed, and was led to infer 
that the marly deposit resulted from the destruction of a 
more considerable reef at that spot, (Journal of the Geo- 
logical Society, vol. 6, part 1, I860,) a theory founded 
upon the presence of corals at a single locality only, but 
which has received much support and corroboration from 
subsequent researches over larger areas. Immediately 
above the lower or more compact deposit is the zone of 
Brachiopoda, abounding with Terebrattda fimbria in all 
stages of growth, and usually forming two well marked 
varieties. (See note in the Appendix.J EhynchoneUa svb- 
obsoleta, Dav. is in tolerable abundance, together with 
another form of the same genus, and with Terebrattda 
suhmaonllatay a shell whose numerous phases of form 
exemplify the difficulty of separating it, even as a variety 
from the cornbrash T. maxiUata. More rarely are 
found specimens of the broad variety of Terebrattda 
carinata with deeply waved borders, a variety readily dis- 
tinguished from that which occurs in the upper stage of 
the formation. The Brachiopoda have their tests pre- 
served, other testacea are usually in the condition of casts, 
often compressed, and consisting more commonly of 
Jjucina Orbtgniana^ Cypricardia cordiformis^ MytUus furcatus 
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NoHca adductdf with distorted and doubtful forms of 
Natica, PhasianeUa, Nerincea, and Chemnitzia. These are 
the more common fossils of the soft mwl, the more rare 
testacea would make a much larger but scarcely more 
satisfactory list, owing to their imperfect condition. It is 
only within a thickness of three or four feet that testacea 
are abundant, the upper or more sandy portion of the 
marl being altogether destitute of fossils, and a similar 
barrenness continues throughout the superincumbent 
bastard freestone, an occasional single yalye of Terebratula 
JimMa, (probaly washed from the lower stratum,) serving 
occasionally to exemplify the general absence of organic 
life. 

At Leckhampton scarcely any portion of the marl bed 
can be considered as uncompacted, and the term marly 
nodvlar limestone more nearly expresses its mineral dia- 
racter. The association of organisms, and their limitation 
to the more argillaceous portion of the deposit, will be 
found to obtain over the Cotteswolds wherever this group 
of beds is developed. The ancient freestone quarries 
near to Painswick, and an extensive section of a disused 
quarry at Whites Hill, near Stroud, afiford examples of 
this sandy and unfossiliferous character of the beds which 
overlie the oolite marl, their thickness being very con- 
siderable, and apparently equal to that at Leckhampton. 
The narrow picturesque valley which passes southwards 
from Sheepscombe to Stroud has several rock sections, 
which exhibit an interesting change in the zoology of the 
oolite mcu'l. The soft marl with Brachiopoda is of incon- 
siderable thickness, passing downwards gradually into 
hard pale argillaceous limestone, about half a yard in 
thickness, destitute of Brachiopoda, but abounding with 
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corals, chiefly of the genera Thcmmastrea and Isastrea: 
Swifts Hill, 2 miles from Stroud, on the eastern side of 
the valley, has an extensive section of the marl, and a 
fault which traverses the cliff causes a considerable dis- 
placement of the beds, and the concretionary limestone 
abounds with corals and detached valves of Lma PontoniSy 
a shell which occurs in the same position at other localities 
of the Stroud district. 

At Watts's quarry, north-east of Stroud, and also at a 
section in the neighbouring cemetary, the same concre- 
tionary hard bed abounds with corals and with minute or 
yoimg Terebratula, which, however, acquire their full 
dimensions in the soft marly layers above ; the great 
diminution in thickness which the whole group has under- 
gone will be understood from the following sections : — 

Walls's Quarry. 

ft in.. 

1 <fe 2 Upper ragstones, which cap the section . . 8 

3 <fc 4 Bastard freestone 10 • 

6 — Oolite marl and concretionary limestone . . 4 0- 

6 — Building freestone (upper portion exposed) 15 

WAUiS's Quarry, near Brimscombe. 

ft. in. 

1 & 2 Upper ragstones 10 

3 &4 Bubbly freestone 7 

6 — Oolite marl 2 6 

5a — Pale argillaceous limestone 2 6 

5 — Building freestones (portions exposed) . . 15 

Walls's quarry exemplifies the general conditions of this 
group throughout the vale of Chalford, and its lateral 
smaller vallies; in these there is a portion of soft marl 
with Brachiopoday also a more compact bed beneath with 
vwrious Gasteropoda and Conchiferay corals are rare, and 
the entire thickness of the group is only from eight to 
eleven feet. TerehratuLa timplexy and T, plicatay which in. 
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the northern Cotteswolds occupy, the Femigmous oolite 
near to the base of the Fimbria stage, here pass upwards 
into the oolite marl ; T. plicata never assumes the large 
dimensions and deeply plicated borders, common to 
specimens from the older deposit, and T. simplex is 
dwarfed to a small species not exceeding nine lines in 
diameter, but exhibiting in its rugose plications all the 
indications of adult growth. Passing across the Stroud 
valley southwards two miles, the Selsley Hill section 
exhibits the continual thinning out of the upper or 
bastard freestones; the marl is nearly consolidated, 
Brachiopoda aboimd in a zone only a few inches thick, the 
nodular limestone beneath containing a few corals, as- 
sociated with a numerous assemblage of slender univalves 
of the fossil genus Nerimxa, but owing to the friable 
nature of the rock, perfect specimens can rarely be ob- 
tained. Other Gasteropoda and Conchifera are less 
numerous, Trochotoma calix, Nerita tumidvla, N. costata, 
Natica adducta, Chemnitzia procera, Ceromya concentrica, 
MytUus furcatus, lAma Pontonis, GerviUia tortuosa^ and 
others have been collected at this spot. At Eodborough 
HiU, which forms another great termmal headland facmg 
Stroud, the soft marly zone with Brachiopoda has alto- 
gether disappeared, a single bed of hard buff-coloured 
argillaceous limestone is the only representative of the 
marly deposit, it appears to contain but few fossils of any 
kind, and is overlaid by a small thickness of bastard 
freestone ; upon exposinre to the action of frost it resumes 
its marly condition. 

These two sections of Selsley and Eodborough Hills 
are upon the opposite sides of a large valley, which from 
thence passes southwards, containing the villages of 
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Woodchester and Nfidlsworth, with many smaller lateral 
offsets, and abomiding with rock sections, in which we are 
enabled to trace the thinning out and eventual disappear- 
ance of the whole group. Numerous sections all disclose 
a thick bed of hard argillaceous limestone overlying the 
building freestone, usually not constituting a distinct bed, 
but only the upper portion of a more considerable mass of 
oolite, the passage from the one condition to the other 
being gradual, and indicating a very tranquil and almost 
insensible continuation of the same kind of marine 
action; pitchstone or pitchingstone is the quarryman's 
name for this bed, its superior hardness having recom- 
mended its use for stable floors, outhouses, &c. ; upon 
this bed usually reposes a small thickness of flaggy oolite, 
(bastard freestone) in other instances the pitchstone is 
covered immediately by the upper ragstone (1 and 2 of 
the Leckhampton section). At Scar Hill, near Nails- 
worth, is the following section : — 

1 & 2 Upper ragstones in several beds partially fossiliferous, 
in other layers concretionary and barren; the portion 
exposed 12 to 14 feet thick. 

ft in. 
3 (fe 4 Bed of compact oolite, bored everywhere by small vertical 

tubes of marine Annellida 1 6 

Sandy oolite 1 6 

5 (fc 6 Thick bed of oolite, the upper or argillaceous portion 
abounding with sections of NeriiKza^ and with small 
brown ferruginous grains in a paler paste 1 

Here we find the entire marl group reduced to a thickness 
of 4 feet, destitute both of corals and Brachiopoda, but 
containing Gasteropoda and Conchifera generally of small 
size. At Ball's Green, a mile higher up the valley, is the 
following section : — 

H 
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ft. in. 
1 A 2 Ragstone as at Scar Hill 13 

5 — Thin band of concretionary marl, with a few specimens 

of TeribraUda fimbria 4 

5 a Hard limestone, slightly marly in the upper part 5 

6 — Oolitic freestone, three beds worked, each about 6 feet 

thick 

The trace of oolite marl with its characteristic fossil 
becomes an interesting feature, indicating the approaching 
southern limit of the marl group. Several small sections 
of the same series of beds, scarcely differing in their 
general features, are exposed in a forther extension of the 
same valley towards the village of Avening. The great 
quarry upon the summit of Wotton Hill displays the 
upper stage of the Inferior oolite, or upper ragstones, 
immediately overlying the building freestones, the oolite 
marl therefore, and the rubbly freestones above it, have 
altogether thinned out and disappeared. One remarkable 
feature relating to the uppermost bed of the rubbly or 
bastard freestone remains to be noticed ; throughout the 
Stroud district, and more especially in the Nailsworth 
valley, including an area of several square miles, the bed 
in question has been perforated by vertical tubes, ex- 
tending downwards fi:om 9 to 18 inches, and so closely 
arranged that numerous tubes may often be included 
within a hand specimen, few tubes exceeding the diameter 
of a crow quiU. These become more conspicuous from 
the entire absence of other fossils, or even of shelly 
detritus, throughout the freestone bed, they were the work 
of marine AnneUida, and belonged to the fauna of the 
next stage ; the distinctness of these tubes, Med with 
dark-coloiu'ed carbonate of lime, sufficiently attests that 
the bed of oolite had become to some extent consolidated 
ere the tubes were formed, indicating a pause in the 
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marine deposits, followed by a change both physical and 
zoological, which will subsequently be adverted to. 

Upon a general review of the oolite marl group, we find 
it of great thickness in the northern Cotteswolds, and 
that the Leckhampton Hill section exemplifies its full 
development; the base of the marl bed has there some 
masses of (Thamnastrea Mettensia), apparently discon- 
nected from any larger group ; in the Sheepscomb valley 
and the district of Stroud, the same stratum assumes the 
character of a small coral reef of more importance in its 
extent than in its thickness; passing southwards to Selsley 
and Bodborough Hills, the corals will be found to have 
almost disappeared, so that in the Nailsworth valley they 
are only recognised as trifling disconnected portions, and 
most commonly they are absent altogether. The rock 
sections to the south east of Stroud in the Chalford valley, 
exhibit this group of beds in like manner, almost, and 
usually destitute of corals, so tiiiat the limits of the reef to 
the south and east are known and defined. 

It will be observed that throughout the long coinrse of 
the Nailsworth valley southwards, the bed of argillaceous 
compact Hmestone, contains a considerable assemblage of 
Gasteropoda and Conchifera, which replace the Corals and 
Brachiopoda of the north Cotteswold marl, and more 
especially is characterized by a multitude of slender 
univalves of the genus NermoBa ; the usual connection of 
this genus with coralline limestone has been fully illus- 
trated by Mr. Sharpe in his memoir on NerincBa; (see 
Appendix,) The predominance of these remarkable shells 
upon the skirts of, and upon the ultimate extensions of 
the coralline mud in the Cotteswolds, is one of the most 
interesting of the natural history features of the region, 
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for in other portions of the Inferior oolite the genus is of 
Extremely rare occurrence. 

Perhaps the genus Nerincea has not been found in any 
deposit older than the oolite marl ; the aspect of the five 
species which characterize this position is sufficiently 
distinctive when compared with those of the Coralline 
oolite and of the cretaceous rocks ; they are nearly desti- 
tute of ornament, have an imperforate columella, have an 
acute apex, consist of a great number of volutions, and 
are so attenuated that their figure may be described as 
cylindrical or even acicular. 

That the stratum of the argillaceous limestone, and 
overlying bed of marl, were the products of the degra- 
dation of a coral reef, may be considered as sufficiently 
probable, but to infer that the muddy cxirrent resulted 
from the abrasion of the present coralline stratum, would 
be to seek for an origin altogether inadequate to produce 
so considerable a result, the layer of corals, considerable 
as may be its horizontal extension, nowhere exceeds a few 
inches in thickness. The general character of the marl, 
altogether free from detached or water-worn fragments of 
a coralline bed, would seem rather to indicate that its 
origin was more distant ; that only the more comminuted 
particles were carried forward by the current, and that 
probably the present coralline layer was analogous to one 
of those detached growths of the smaller corals, so many 
of which stud coralline seas, and of which the shallow sea 
between the coast and the great outer barrier reef of New 
South Wales supplies an innumerable number of ex- 
amples. Judging from the great mass of the marl group 
in the Northern Cotteswolds, and the extreme attenuation 
of tlie beds towards the south and south-east, it may be 
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inferred that the source of the deposit was situated to the 
north and west of the present chain of the Cotteswolds, a 
theory which has the additional advantage of explaining 
the source of the multitude of corals which everywhere 
accompany the beds of oolite gravel spread over the vale 
of Gloucester, and over the lower levels of the vale of 
Stonehouse, and of the vallies of the Stroud district. 

The mind thus reverts to the fact capable of the clearest 
demonstration, that the Inferior oolite, once extended in 
mass across the vale of Gloucester, and by estimating the 
proportion of corals to that of the whole amount of oolitic 
gravel and sand, it may fairly be presumed that the 
coralline deposit was neither inconsiderable in its extent 
or thickness. 

The organic remains of the upper portion of the 
Fimbria stage have been in a general manner already 
indicated ; Cephalopoda are extremely rare, two species of 
Ammonites have occurred belonging to imdetermined 
species ; oysters are scarcely less rare, and consist only of 
the plicated forms of that genus, and of the great family 
of the Myadm or Anatinid(By which so strongly characterizes 
the Inferior oolite, scarcely a vestige can be found 
throughout the group. My cabinet has two small speci- 
mens of Anatina (Cercomya) pinguis, Ag., and two of 
Goniomya anguliferay Sow., from these beds; species 
which range upwards from the lower beds of the Inferior 
oolite, and tend to support this observation by the very 
nature of the exception. It is evident that in these 
calcareous oolites, argillaceous limestones, and marls, we 
contemplate a marine deposit of the open sea quite im- 
connected with tranquil bays, estuarine waters or littoral 
banks, which appear to have been the favourite habitats 
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both of the Cephalopoda^ of the long siphoned Myadoe, 
and of the banks of oysters. The coralline character of 
the oolite marl tends to illustrate the truth of a remark 
made by M. Oscar Fraas, in his comparison of the 
English, French, and German Jura formations, viz., that 
any portion of the Jurassic rocks may locally put on the 
aspect of a Coral rag ; the upper stage of the Cotteswold 
Inferior oolite contains locally many Corals ; other indi- 
cations of a similar character are afforded by certain beds 
of the Great oolite in the vicinity of Bath, and in a less 
degree by an approximation to a coral bank in the same 
formation of tiie Minchinhampton district At the base 
of the Combrash, near Fairford, is a stratum of marl 
which has also yielded a profusion of Corals in a fine state 
of preservation.* 

In the following list of fossils from the argillaceous 
portion of tiie Fimbria stage, care has been taken to 
include only such as actually occur within the narrow 
vertical limits of that deposit : — 

Fossils of the Oolite Mabl. 

Ammonites species imdetennmed. 

Murchisona, Sow. {young) 

Nautilus clausus, D'Orb. (young) 

Chemnitzia procera, Desh. 
Neriruxa gr(icilis^ Lye. sp. 

CotteswolMoR, Lye. n. sp. 

Jonesii, Lye. n sp. 

OppelensiSj Lye. n. sp. 

— — pseudocylindrica, Desl. sp. 
Cylindrites tabrdatus, Lye. 

gradus, Lye. 

attenuatusj Lye. 

Natica canaliculatay Mor. & Lye. 

ma4:ro8tom>a, Boem. 

ddducta, Phil. 



• The position of this ooralline stratum has been determined by my friend 
Idr. Jones, of Okraceeter. 
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Natica tvmiduUiy Phil. 
Trochotoma calix, Phil. sp. 

— tdbulata, Lye. 

depresHtiscula, Lye. 

Trochus monilitectus, Phil. 

pf/ramidalis, Phil. 

gemmatus, Lye. 

omatissimusj D'Orb. 

Monodonta levigata, Sow. sp. 

heliciformU, Lye. 

Cirrus nodosus, Sow. (var.) 
Solarium CotswoldicR, Lye. 
Neritojpsis sulcosa, D'Arehiae. sp. 

• varicosa, Mor. & Lye. 
Nerita costata^ Sow. 
DeZp7tmu2a^nata, Goldf. 

quatervM-cingiUatay Lye. 

!BtioXmam, Mor. & Lye. 

Ttir&o eldboratus. Lye. 
PhasianeUa subanguLatai Lye. 
PileoluB losvis, Sow. 

plicatus, Sow. 

Patella inomata. Lye. 
Pletu>tomaria funata, Lye. 
livigata, Lye. 

• KM^cata, Sow. 
Gerithium quad/nciruitum, Goldf. 

« species undetermined. 

■ species undetermined. 

species undetermined. 



Ftt«t£«, species undetermined, 
Alaria unicornis, Lye. 
" spinigera. Lye. 
loBvigata, Lye. 

Ostrea gregarea, Sow. 

Hinnites abjectus, Phil. sp. 
Mytilus (Modiola) inibricata, Sow. 

yurcatu«, Sow. 

PZicati^. 

Pecten subcomatas, Munst. 
— — species undetermined. 
■ ■ species undetermined. 
^— — species undetermined, 
Lima ptmctata, PhiL 

' n. sp. 
— — n. sp. 
— ^^ Pontonis, Lye. 

pectiniformis, Schl. (young.) 

Myoeoncha siriatula, (MytUus Goldf.) 
— -^^— eUmgata^ Mor. <fe Lyo. 
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Pema quadrata^ Sow. 
Trichites nodosus, Lye. 
Pteropema costatula, Deal. sp. 

gibhosa, Lye. 

lata, (GerviUia, Phil.) 

Gervillia lanceolaUiy Goldf. 

— aurita, Lye. 

tortiLOsaj Phil. sp. 

Area cancellata, Phil. 

carinata, Koch. & Dunker. 

Prattii, Mor. & Lye. 

GuculhBa cueullata, Goldf. 
Macrodon Hirsonensis, D'Areh. sp. 
Pinna cuneata, Phil. 

i hastata, Lyo. 

Unicardium gihbomm^ Lye. 

n. sp. 

n. sp. 

Opis Moreausus, Buyig. 

gibhosus. Lye. 

— elon^atfos. Lye. 

Trigonia costata (var. pulltui) Sow. 

• costatula, Lye. 

angulata. Sow. 

striata, Sow. 

suhglobosa, Mor. & Lye. 

Cypricardia cordiformis, Desh. 
Cyprina curvirostra, Lye. 

nuciformis, Lye. 

Suevica, Goldf. 

picta, Lye. 

Lucina Orhigniana^ D'Areh. 
Astarte depressa, Gold. 

hullata, Lye. 

tran«t7£r8a, Lye. 

excavata, Sow. ("young. ) 

^ var, compressiuscula. 

n. sp. 

Myacites punctatus, Buek. sp. 

compressus, Lye. n. sp. 

Goniomya angulifera, Sow. sp. 
Anatina pinguis, Ag. sp. 
Ceromya concentrica, Sow. sp. 

Serpula socialis, Goldf. 

Terebratula subTnaxillata, Dav. 

-fimbria, Sow. 

. carinata. Lam. (var.) 

galeiformis, Dav. 

plicata, Buek. 

^ — simplex. Buck. 
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Rhynchonella suhohsoleta, Day. 
— ^— concintia, Sow. 

siibtetahedra, Dav. 

Lycettii, Dav. 

CladophyUia, sp., at Birdlip. 
Comoseria vermicuiariSy McCoy, sp. 
Convexastrea Waltoni, Edw. <fe Haime. 
Isastrea limitata, Lamx. sp. 

Davidsoni, Edw. & Haiine. 

Thamnastrea De/ranceii, Mich. sp. 

concirma, Goldf. sp. 

MettensU, Edw. & Haime. 

ThecosmUia gregana, McCoy, sp. 
StylinoL solida, McCoy, sp. 

For the determination of the corals I am indebted to my 
friend Mr. Jones, of Gloucester, who collected them at 
Birdlip and Sheepscombe ; several of the same species 
have been also obtained near Stroud. Notwithstanding 
that the genus Nerincea is so abundant, it is rare that a 
specimen can be obtained to exhibit the internal character 
of the volutions by which chiefly the species are distin- 
guished ; usually the entire specimen consists of crystal" 
line lime, in which all structure is lost ; it is only when 
some opake limestone has penetrated a volution that the 
internal characters can be distinguished. 

Small specimens of Cerithium are common in the hard 
limestone, but their surfaces cannot usually be sufficiently 
exposed to enable us to determine the species with any 
certainty. 



CHAPTER V. 

THE SPINOSA STAGE. 

The above designation for the upper division of the 
Inferior oolite has been chosen from the position and 
stratigraphical range of the BynchoneUa spinosa, an abun- 
dant and well-known fossil, which occurs only in this 
stage ; the geographical distribution of the fossil is also 
extensive both Continental and British. 

The thickness of this group of beds in the Cotteswolds 
is inconsiderable, varying from 80 to 40 feet; strongly 
charactei'ized by its features, both petrographic and zoo- 
logical ; recognized by its great horizontal extension, it is 
upon this stage chiefly that the Geologist will rely in 
maidng comparisons between widely separated deposits of 
the Inferior oolite. This general persistency of character, 
and more successful resistence to denuding forces, is no 
doubt due to its superior hardness ; throughout the 
western escarpments of the Cotteswolds more especially, 
its presence may usually be detected in an abruptness of 
outline which it imparts to the hills, which are capped by 
it. Consisting for the most part of coarse calcareous 
sandstones, with varying additions of iron or of alumina, 
it assumes sometimes the aspect of an argillaceous 
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limestone, or of a ferruginous concretionary sandstone, in 
the latter condition it is usually only very sparingly 
fossiliferous, the organisms then occurring mostly at the 
junctions of the beds, and associated with some partial 
and temporary change in the character of the deposit. 
The argillaceous limestone on the other hand will locally 
become a soft argillaceous shale, or a hard crystalline 
limestone, according to the predominance of alumina or 
lime, but in either case usually aboimding with fossils; 
or should a calcareo-femiginous sandstone prevail, the 
fossils will be fewer in number, and very indifferently 
preserved. All, or the greater number of these rock 
features, may commonly be observed in the different beds 
of a single section, so that upon the whole there is a 
much greater diversity of aspect and structxire in the 
Spinosa Stage, than in any lower portions of the Inferior 
oolite, and it is impossible by any single term to express 
its physical aspect or composition. Ragstone is the 
quarryman's name for a bed when it assumes an irregular 
hard and rubbly composition, and not unfrequently the 
same name is applied to the whole of this stage. The 
authors of Murchison's Geology of the Vicinity of Chel- 
tenham, 2nd Edition, divided this stage into two beds or 
series of beds, the lower of which they designated 
Gryphite grit, and the upper Trigonia grit, from the 
prevalence of Grryphcea Buckmani in the one, and of 
Trigonia costata in the other, and also from distinctions in 
their mineral character. This arrangement, founded 
upon tlie sections of Leckhampton Hill chiefly, is found 
to be applicable, with local modifications, to the whole of 
the northern Cotteswolds ; in the southern Cotteswolds, 
however, the stage does not present such clearly separated 
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features, and any arrangement of the beds in accordance 
with such a subdivision would be purely arbitrary. A 
third series of beds (No. 3 of the Leckhampton section), 
agree with the two superior beds in their general features, 
and should be included in the same stage, their thickness 
at Leckhampton being 24 feet ; this lower series of beds 
is generally present throughout the northern Cotteswolds 
in greater or less importance. There is also a fourth and 
higher series of beds overlying the Trigonia bed, and but 
little developed in the hills near to Cheltenham, so that 
the Spinosa stage of the Cotteswolds, in its intireity, 
consists of the following series of beds in descending 
order : — 

A. — Pholadomya grit; thin bedded rubbly brown calcareoos 
sandstones, abounding with Brachiopoda and with Phola- 
domya and Homomya. 

B. — Trigonia grit; hard argillo-siliceous limestone, abounding 
with Trigonia and other Conchifera, having their tests pre- 
served, converted into crystalline lime ; in other localities it 
consists of brownish hard sandstones, with Conchifera in the 
form of casts. 

. C-^Chryphite grit; two or three beds with a profusion of 
Gryphcea Buckmani in one or more layers; other layers 
abound with Trigonia and a large assemblage of Conehifera. 

D. — Rvhbly ragstone ; many beds of brownish ragstone, shelly in 
certain layers, chiefly developed in the northern Cotteswolds. 

Probably in no single locality are the whole of the above 
subdivisions exhibited ; thus in the northern Cotteswolds 
the series A is of inconsiderable thickness, and the series 
D constitutes the greater portion of the stage ; in the 
southern Cotteswolds the series D seems to have thinned 
out altogether; the series B and C cannot always be 
clearly separated ; the series A being very persistent, and 
of considerable importance. The Trigonia grit and 
Gryphite grit, therefore, which in the northern Cottes- 
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wolds so strongly mark the Spinosa stage, are situated 
near to the middle portion ; the Bhynchonella spinosa, 
which occurs throughout the stage, is foimd chiefly in the 
Trigonia grit in certain layers, ahnost exclusively occupied 
hy the Brachiopoda, 

Such are the leading features of the Spinosa stage in 
the Cotteswolds, tending to the inference that its local 
subdivisions are only of very subordinate hnportance, that 
the different horizons, characterized by certam assem- 
blages of testacea, however distinct over certain areas, are 
not applicable to others, and that the lists of fossils 
derived from particular horizons must not be expected to 
recur in all their distinctness at distant geographical posi- 
tions; the stage has nevertheless a very considerable 
extension, modified by local influences. In the calcaire a 
polyjders of Terquem, it is recognized in the department 
of the Mozelle ; in the calcaire de Longwy of Dewalque, in 
the province of the Luxemboiurg; that it extends into 
Swabia, may be concluded from the description of M. 
Oscar Fraas.* That it occurs in the Swiss Jura may also 
be stated on the authority of M. Alphonse Favre, the 
eminent geologist of Geneva, who, upon visiting the 
Kodborough Hill quarries, at once recognized the stage in 
its rock features and organic remains. For the most part 
the Spinosa stage is very fossiliferous, not, however 
without some very striking local exceptions ; it frequently 
happens that certain beds assume a concretionary struc- 
ture, forming hard concretionary brown sandstones, which 
are usually destitute of testacea, but such variations are 
only local. 

* Comparison of the German Jura formation with those of France and 
£ngland. 
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The lower series (D) is not usually worked for economic 
purposes, its fossils are, therefore, not ascertained, ex- 
cepting several Conchifera, identical with species found 
also in the Gryphite grit. 

The Gryphite grit series (C), next in order of super- 
position, varies in thickness from 3 to 8 feet, hut at 
Kodborough Hill it is reduced to 3 feet, and is there one 
compact mass of fossils ; the grit at that locality has pro- 
duced a large assemblage of Conchifera in an excellent 
state of preservation, it is a coarse greyish blue or brown 
argillaceous limestone, very imcertain in its hardness ; the 
shells are confined to the lower foot, the upper portion is 
more siliceous and somewhat concretionary, it abounds 
with the valves of Gryphcea Btickmaniy from which the 
name of the bed has been derived ; at Rodborough, and 
throughout the Cotteswolds southwards, in consequence 
of the absence of the lower subdivision (D), the Gryphite 
grit rests upon the freestone of the Fimbria stage, which 
is everywhere bored by Annellida of the Gryphite grit bed. 

In the whole geology of the Cotteswolds, no more 
striking contrast can be foimd than the change in rock 
structure and organic remains, which suddenly takes place 
upon passing from the pale barren freestone, or upper- 
most member of the Fimbria stage to the Gryphite grit, 
the base of which must have been absolutely crowded 
with marine life ; the bored bed, together with the change 
^n the organisms, indicates a pause in the marine deposits 
during which a series of beds, 24 feet thick, were accumu- 
lated in the northern Cotteswolds. The upper surface of 
the freestone bed presents a level floor, literally covered 
and grooved with impressions and remams of animal life ; 
valves of oysters clustering and adherent, a labyrinth of 
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grooves and tracks of AnneUida and MoUusca, crossing 
each other in all directions. 

The Gryphcea is a subgenus of oysters, and in its 
general habits resembled the typical group of that genus ; 
Gryphcea Buckmani was attached by the extremity of the 
beak, where a small flattened area is perceptible, and this 
flattening continued thronghout the life of the mollusik 
unlike the well-known Gryphcea arcuata of the lias, which 
was attached only in its young state; upon the upper 
surface of the bed, more especially G, Buckmani, is often 
found clustered together to the exclusion of all other 
fossils. At Leckhampton, at Bodborough, and over the 
whole of the intervening tract, this Gryphite is found 
wherever the grit is exposed, forming a vast oyster bank, 
distriljuted in moderate abundance throughout one or two 
beds, associated with other Conchifera, and in great and 
almost exclusive abundance over the uppermost stratum 
of the deposit. It would appear that Kodborough is situ- 
ated at the extreme southern limit of this oyster bank, 
and that over the southern Cotteswolds it is altogether 
absent ; as this remarkable shell does not occur higher in 
the stage, its presence aff'ords a useful guide to the posi- 
tion of the bed where it occurs. Under the name of the 
Gryphma, with a large ear, it is mentioned by M. Oscar 
Fraas, and is stated to be common in the Swiss Jura, and 
in Swabia, a fact which confirms its importance as a 
stratigraphical guide. 

As many testacea of the Gryphite grit have not been 
described, it will be more convenient to mention such 
only as are the more abundant ; these are the following ; — 

Ostrea Marshii, Sow. 
gregarea. Sow. 
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Ostrea (Gryphaa), Buekmani, Lye. 

acuminata, Sow. 

rugosa, Goldf. 

Fema rugosa, Goldf. 
Pecten lens, Sow. 
demUsus, Sow. 



articulatuSj Schlot. 
personatus, Goldf. 



Mytilus curtansatiLS, n. sp. 

tumidous, Mor. & Lye. 

— (Modiola) Sowerhii, Sow. sp. 

— '■ gibbosa, Sow. 

Pinna cuneata, Phil. 
Trichites undulattis, Lye. 
Gervillia Hartmani, Goldf. 

tortuosa, Phil. sp. 

— — prwUmga, n. sp. 
Lima pectiniformis, Schlot. sp. 
■ heUula, Mor. & Lye. 

gibbosa. Sow. 

punctata, Phil. 

Cucuilcea obUmga, Goldf. 

Macrodon Hirsonensis, D'Arch. sp. 

Tancredia donaciformis, Lye. 

Quenstedtia oblita, Mor. & Lye. 

Corbis (Corbicella) compressiuscula, n. sp. Lye. 

{Corbicella) tumidula, n. sp. Lye. 

Astarte excavata, Sow. 

elegans, Sow. 

Myoconcha crasta, Sow. 
Opis cordiformis, Lye. n. sp. 
Cypricardia cordiformis, Desh. 
Unicardium depressum, PhiL sp. 
Trigonia costata (var sculpta), Lye. 

■ tenuicosta. Lye. 

hemispherica. Lye. 

angulata. Sow. 

■ striata, Sow. 

Mya^cites compressiusculus, n. sp. 
dilatvs, PhiL sp. 

tenuistriatus, Ag. sp. 

eUmgatus, Ag. sp. 

Homonvya crassiuscula, Mor. <fe Lye. sp. 
Oresslya latirostris, Ag. 

■ oddticta, Phil. sp. 

conformis, Ag. 

Cerom/ya Bajocia/na D'Orb. 
Pholadomya media, Ag. 

ovulum, Ag. 

carinato, Ag. 

— — ^ictite, Sow. 
Troc^toma carinata, Lye. 
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Natica addueta, Phil. 
Monodonta loBvigata, Sow. sp. 

From this list of the more common species, it will be 
perceived that the Conchifera constitute the great majority 
of the testacea, the family of the Anatinida are repre- 
sented by a considerable number of species, and by a 
great profusion of mdividuals ; it is rare to find the test 
of Pholadomya or of Cermnya preserved in the Inferior 
oolite, and it is only under conditions imusually favourable 
that the delicate outer granulated tegument of Myacites, 
Cfresslya, or of Goniomya, can be procured, but in the 
Gryphite grit at Kodborough Hill, the tests of these shells 
are usually preserved, the only difficulty consisting in 
separating the delicate test from the matrix, an operation 
which is often impracticable without much injiury to the 
specimen. 

The Trigonia costata of this bed (var sculpta) is clearly disdn 
gnished from the typical form, by the more elongated and depressed 
figure, by the roundness of the anterior border, the greater size and 
flatness of the area, the less recurved umbones, and cdso by the large 
pattern of the ornamentation upon the area, and the smaller curvature 
of the costa upon the sides of the shell. M. d'Orbigny considers it to 
be a distinct species, and has named it T, scuticulata.* 

It is remarkable that the typical form occiurs both in 
the freestone beneath and in the Trigonia grit above this 
variety. The lower portion of the Gryphite grit at Rod- 
borough is so fully charged with the valves of Conchifera, 
that nearly the whole of the species enumerated in the 
above list occin* in considerable numbers, and it is scarcely 
possible to disengage a specimen without destroying 
others. The species of the Gasteropoda are comparatively 
few, and are represented by very few specimens ; Belem- 

• Prodrome de Paltontologie : 10 6t. BajQoien, Vo, ZH, 

K 
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nites are very few, and Ammonites and Nautili are almost 
absent. Echinoderms, or even fragments ot them, are 
rare. Serptda are abundant, attached to the valves of 
Conchifera. Brachiopoda are few, consisting only of two 
species of BhynchoneUa ; Theddium triangvlaria is not 
uncommon, attached to dead valves of Gryphcea Buckmani. 
The total number of testacea ascerttdned in this bed are 
as follows : — 

Species. 

Cephalopoda 5 

Brachiopoda 3 

Annellida 3 

Gasteropoda 30 

Conchifera 84 

125 
TBIOONIA OBIT. 

The Trigonia grit next in succession is of greater thick- 
ness than the Gryphite grit, harder, equally extended in 
its range, it is also equally characterized by its fossils. 
The bed usually admits of subdivision into several por- 
tions; at Bodborough its thickness is about 8 feet, and 
more frequently it is of less thickness throughout the 
Cotteswolds. Its mineral character varies greatly within 
short distances, or even through its mass at the same 
locality; the most frequent condition is that of a pale 
brown, coarse, hard, sandy limestone, the greater mass of 
which exhibits casts and impressions of Conchifera and 
Brachiopoda, irregularly and sparingly distributed ; there 
are also usually one or two bands from half a foot to a 
foot in thickness, which are almost made up ot the valves 
of Conchifera or of their casts, the Brachiopoda always 
retaining their tests. In other instances, from an increase 
in the proportion of argillaceous lime, these shelly bands 
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consist of coarse blue limestone, so hard as to strike fire 
with the blows of the hammer ; the tests of Conchifera are 
then preserved of a pearly aspect, the most delicate fea- 
tures of their sinfaces being retained, but as this spathose 
material is less indurated than the matrix, the attempt to 
separate the shells is frequently futile, and the collector 
experiences the disappointment of seeing the more deli- 
cate and beautiful specimens crumble from the concussion 
of blows directed upon the hard matrix. From the eflfect 
of one or other of these adverse conditions, it usually 
happens that the crowded shells of the Trigonia grit are 
seen in the rock more abundantly than in the cabinet, and 
it is only after prolonged and persevering eflforts that a 
small series of fossils which fairly represent the bed can 
be obtained. From the general superior hardness of the 
rock, and its intractable character, it is solely employed 
for rough walls and for road mending, so that, to obtain a 
good knowledge of its testacea and of their impressions, 
the tops of the low rough walls which divide the fields 
may be advantageously studied in preference to the 
masses in quarries. The shells consist almost entirely of 
Conchifera and Brachiopoda, of the former the two most 
abundant are Trigonia costata, and QerviUia pemoides ; of 
the latter RynchoneUa apinosa, B. anguLata and TerehratuLa 
carinata. The two prevailing conchifers, grouped in every 
position, occupy one layer, the Brachiopoda another, the 
latter more commonly occupying some marly floor, or 
parting of a bed or of its layers. Other shells, but in 
much less abundance, are Trigonia signata (a large beautiful 
tuberculated species. 

Trigonia d/u/plicata, Sow. 
V. eoitatat Lye. 
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Avieula digitatd, Deslong. 

omata, Goldf. 

Lima gibhosa, Sow. 

helltUa, Mot. & Lye. 

Pecten demUgus, Sow. 

— ^— articulatus, Schlot. 

Trichites undulatuSf Lye, usually in fragments. 

Macrodon HirsoneruU, D'Arch. sp. 

Querutedtia lavigata, PhiL sp. 

Cardium Buckmani, Mor. & Lye. 

Opis similis, Sow. sp. 

Unicardium depressum, PhiL sp. 

Pema rugosa, Goldf. 

Oervillia pernoidsSj Deslong. 

Astarte rugvioia^ n. sp. 

' subtrigona, Goldf. 

' rhomboidaliSj (var.) PhiL sp. 
Ceromya striata. Sow. sp. 
Myacites mbelongatus, Ag. sp. (oasts) 
Chreislya abducta, Phil. sp. (casts) 
Goniomya, sp. 

Pholadomya fseveral species of) 
Holectyjpus depre$»u8, l>esor. 
Pedina, sp. 

Ammonite$ Parkiruoni, Sow. 
Martinsiiy D'Orb. 

PHOLADOMYA GBIT. 

Under this name it is intended to designate the heds 
of the Spinosa stage higher than the Trigonia grit, from 
the occmrence m them of the well known Homomya 
gibhosa, (Mactra, Sow.) a form which is never found in a 
lower position, neither has the test ever heen discovered 
preserved in this conntry; associated with it are PholO' 
domya Herandti, Ag., from which perhaps P. carincsta, Ag.^ 
is not really distinct, and P. Dewalqttd (media Dew. non 
Ag.) Ceromya plicata, a more rare shell also occurs, and 
C striata fCardita, Sow.,) which is probably only the 
young condition of the fbrmer species. Of the Brachio- 
poda, Terebratula globata is in immense abundance, ex- 
hibiting several varieties of form, and occupying certain 
thin layers of rock, together with the smaller and more 
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elongated variety of T, carinata and BynchoneUa angulata ; 
NuclcoUtes sinuatu8 and Holectypvs depressm, are the pre- 
vailing Echinoderms. The quarries near to the Bear Inn, 
Eodborough common, exhibit the Pholadomya grit under 
the aspect of several beds of hard brown sandy limestone, 
with few fossils, and occasional concretionary masses at 
the junctions of the beds, the upper portion of the grit 
being occupied by clusters of Terehratvla globata. The 
higher quarry at Culver Hill, on the western declivity of 
Minchinhampton common exhibits a similar section; al- 
together the Pholadomya grit is about 15 feet in thickness, 
divided into several beds of hard rubbly brown limestone, 
the Brachiopoda alone having their tests preserved. 

The following sections illustrate the varied features oi 
the Spinosa stage : — 

Section in a Pit at the summit of Whites Hill, neab to 

Bandwick. 

1. Trigonia grit, consisting of hard flaggy bands, with ft. in. 
T, costata, and valves of Oatrea 4 6 

2. Gryphite grit; thinly laminated argillaceous lime- 
stone, and shale wiUx a profusion of the Gryphaa 
Buckmani 4 6 

8. Compact brown stone in three layers, with Trigonia 

costata 2 

da. Concretionary brown rock in several layers, the base 

not exposed 3 

Nimibers 3 and 3a, probably are the equivalents of No. 3 
of the Leckhampton Hill section. 

Section AT Scab Hill, neab Nailswobth. 

1. Brown oolite, partially disintegrated by atmospheric ft. in. 
action 4 

la. Sandy, concretionary oolite abounding with Tere- 

hratula globata 1 

l&.Four beds, the upper portion of each consisting of 
brown concretionary rock, with Myacites iubelongatutf 
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Qrestlya abdueta, and O, eonformii in the state of 
casts 7 

Ic. Trigonia grit in two beds, the upper stratum, one foot 
thick, is loaded with casts of Trigonia costaixt^ Rynch- 
neUa spinosa, R. angulataf Myacites tenuistriatut, 
together the Gresslyas above mentioned 8 6 

2. Sandy grit, shelly, in two beds, but without the 

characteristic Gryphite 3 6 

4. Highest bed of the Fimbria stage consisting of hard 
cream-coloured fine grained limestone, bored with 
small vertical tubes in vast profusion. (No fossils.) 2 

6. Thick bedded oolite freestones, quarried for building 
purposes, of which the second bed is very compact 
and shelly, with numerous sections of Nerinoea ; por- 
tion exposed 15 



CHAPTER VI. 

THB INVEBIOB OOLITE ; GENERAL REMARKS. 



Comparison of the Cotteswold Inferior oolite, with the same 
formation at othe7' British localities. 

The Cotteswold region, in its oolitic deposits and fauna, 
constitutes a distinct marine area or province in the 
ancient Jura sea of England, the result, it would appear, 
chiefly of hounding hydrographic conditions : in its north- 
eastern extension, towards the midland and northern 
coimties, the change of deposits and of the fauna is 
gradual, hut in its opposite extension, towards Somerset- 
shire, the transition is ahrupt ; the Carhoniferous rocks of 
the Bristol coal field nearly sever the connection between 
the Cotteswoldian and the more southern area, and it is 
to such a physical barrier existing at the oolitic period, 
and bounding the southern limit of the Cotteswoldian 
marine province, that may be ascribed the very different 
physical conditions of the two seas. In their minor sub- 
divisions, the two series of deposits are essentially dis- 
tinct ; the fauna likewise, both of Mollusca and Radiariat 
present upon the -whole some remarkable differences, 
which extend not only to varieties in the aspect of species. 
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but to distinctions in species, and even to the proportions 
of the higher divisions of genera and families, so that on 
passing southwards across the small area of the Bristol 
coal field, there is found at Dundry a succession of oolitic 
beds, and an assemblage of testacea remarkably unlike 
those of the neighbouring Cotteswolds. It will be per- 
ceived, therefore, that in confining this hand-book to the 
region of the Cotteswolds, it embraces the natmral history 
limits of a distinct ancient marine province of the lower 
oolitic sea, and the consideration of this fact should induce 
collectors to keep the fossils of the southern or Mendip 
area distinct fi'om those of the Cotteswoldian, in order 
that a correct appreciation may be formed of the associa- 
tion of species, or general fcLcies of the fiatma over both 
regions. 

At Dundry the quarries are capped with ragstone^ 
which seem to belong to the Spinosa stage; this is 
underlaid by useful building freestones and by sandy 
oolite, in all nearly 50 feet thick, which probably represent 
the Fimbria stage ; beneath is the celerated fossiliferous 
bed, so remarkable for the large number of testacea, em- 
bracing all the great subdivision^ of the Sub Kingdom 
MoUusca preserved with great delicacy. The Cynocephala 
stage is here represented by only half a yard of sands 
overlying the upper lias clay. Considering the position 
of the Mollusca bed beneath the freestones, and overlying 
the Cynocephala stage, it may approximately be placed 
upon the parallel of the Cheltenham ferruginous piso- 
lite. From the lower portion of the sandy oolite near to 
this spot, Mr. Moore*, of Bath, obtained and described 

^ Proceedings of the Someraetshire ArolueokMrical and Natural History 
tSooiety, 1856. 
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a curious series of minute Brachiopoda of the genera 
Theddium, Spirifer, and of a new genus Zellania, the 
greater number of which have not been found at any other 
locaUty. 

In Northamptonshire, near Wellingborough, the Inferior 
oolite (red rock) is worked for iron ore, the proportion of 
iron in the deposit much exceeds that of the ferruginous 
pisolite; shells are few, and Ammonites appear to be 
altogether absent. In Lincolnshire this red rock, and the 
deposits which overlie it, have been illustrated by my 
friend. Professor Morris,* in an interesting communica- 
tion to the Geological Society. The evidence presented 
in this memoir demonstrates the general local character 
of these deposits, and their distinctness from those of the 
Cotteswold region on the one hand, and of Yorkshire on 
the other ; they have been placed provisionally upon the 
horizon of the Great oolite, but their marine faima would 
seem rather to connect them with the Inferior oolite, and 
this remark will also apply to the fossils of the Colly- 
weston states. In these local and imcertain succession of 
clays, shales, and argillaceous limestones, we do not 
recognize the pelagic deposits of the Cotteswolds, but 
rather sediments accumulated in a gulf or svh-estuarine 
marine province, characterized by an entire absence of 
Cephalopoda and paucity of Brachiopoda ; the Gasteropoda 
and Conchifera presenting a multitude of individuals, and 
only a moderate nimiber of species and genera; the 
presence of a few land plants in the shales tend to 
connect these deposits with those great estuarine series 
on the Yorkshire coast, which must next be adverted to. 
The lofty cliffs between Scarborough and Whitby, present 

* Quarterly Journal of the Geological Society for Noyember, 1853. 

L 
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a succession of dark-coloured sandstones and shales, with 
land plants, placed hetween the Comhrash and the Upper 
Lias, upwards of 600 feet in thickness; certain smaller 
calcareous deposits occur, containing strata of marine shells. 
The lower shelly group which immediately overlies the 
Upper Lias is termed Dogger or Inferior oolite ; it consists 
of dark-coloured coarse sandstones, and ruhhly argilla- 
ceous limestone, the seams of testacea occupying only a 
very small portion of the mass ; the lower heds appear to 
represent the Cynocephala stage of the Cotteswolds, and 
has produced several of the well-known Ammonites of 
that stage ; the upper portion has a stratum, charged with 
testacea in such profusion, that it is impossible to expose 
specimens without destroying others; this crowd of 
Gasteropoda and Gonchifera contains a large proportion 
of species identical with Cotteswold Inferior oolite forms, 
together with others proper to the locality, the Cotteswold 
species being such as pertain for the most part to the 
Fimbria stage, or are not known to occur higher than the 
oolite marl; Trochotoma caUx, Trochus monUUecttis, Ger- 
vilUa tortuom, Oervillia lata, Opts gibbosus, and Acteonina 
glabra are examples. From the Dogger upwards a vast 
series of estuarine beds, with seams of coal and land plants 
occur even to the Comhrash. An intercalated bed of 
grey limestone, referred by Phillips to the Great oolite, 
contains a considerable series of testacea, including many 
forms which in the Cotteswolds characterize the Spinosa 
stage; EhynchaneUa spinasa, Hinnites abjectus, Unicardium 
depressum, Pema rugosa, Ostrea Marshii, Isocardia cardata^ 
Pecten demissm, occur in this bed, other forms pass 
upwards into the Comhrash, so that upon the Yorkshire 
coast the lower Jurassic rocks present an uninterrupted 
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series from the Lias to the Gomhrash, in which the 
Fuller's earth, Great oolite, and Forest marble of the 
south and west of England, are altogether absent, and are 
not represented by any equivalent deposits. 

PAKEONTOLOaT, GEKBRAL BEMABE8. 

Every portion of the formation exhibits marine con- 
ditions, unmixed with estuary or fluviatile deposits, there 
is also an entire absence of those finely laminated shales 
which preserved in so perfect a manner the Ldassic 
marine reptiles and fishes; even detached bones are 
rarely met with, and palatal teeth are almost equally rare. 
No great coral bed occurs but detached corals are not 
uncommon, more especially in the Spinosa stage; Echi- 
nodermata are often fotmd associated with the larger 
coralline deposits, but they do not accompany the thin 
coralline stratum which underlies the oolite marl, neither 
doe& the Spinosa stage contain any Calcaire a FolypieTs as 
it does in France. 

Judging from the general character of the oolitic 
freestones, and oi their including shells, it is probable 
that these beds whether ferruginous or otherwise, were 
formed in an open sea of considerable depth ; the beds of 
building freestones, each of which is 5 or 6 feet in 
thickness, and homogeneous in structure strongly cor- 
roborate this view ; a single valve of a Terebratula or Lima 
disclosed by a section of one of these thick masses, in its 
solitary and drifted condition, illustrates the pelagic 
aspect ; the Leckhampton Hill shelly beds appear to have 
originated in a local and veiy difiSsrent condition in which 
the numerous shells are dwai^ed in' a remarkable manner. 
A general comparison of thell&ferior oolite testacea with 
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that of the formation which immediately preceded it, 
affords some curious results. Of the classes of Mollusca, 
C(mchifera is that which more especially commends itself 
to the Geologist, from the mere force of their numbers 
and their very general distribution, scarcely a shelly bed 
can be found, whatever its mineral character, in which the 
valves of Conchifera do not constitute the greater portion 
of the organic contents ; even in the Ammonite beds their 
valves are abundant, and very frequently they have entire 
possession of the floor of the sea. The Gasteropoda are 
far less common in the number of individuals, and their 
distribution is also to a great extent localized. The 
Brachiopoda, whose tests are everywhere better preserved 
than the other Molluscous tubes are also eminently local 
in their distribution, so that a collector well acquainted 
with these local peculiarities of form, dimensions, and 
general aspect, will be able to declare not only the horizon 
but also the locality of very many of the Cotteswold 
Brachiopoda^ when they may be heedlessly thrown to- 
gether; these testacea have the further peculiarity, that 
they commonly occupy exclusively some particularly thin 
stratum of sandy or concretionary marl, and m such 
instances the Brachiopoda are usually co-extensive with the 
stratum. Ammmdtes, which by general consent have been 
regarded as the organic forms peculiar to certain horizons, 
and whose species have probably a smaller vertical range 
than other genera of Mollusca, are nevertheless so far 
localized that the mere presence of a particular bed will 
not insure their occmrence, and, moreover, the number of 
these ammonite beds is exceedingly few in the Jurassic 
rocks. The Echinodennata can scarcely be expected 
anjrwhere to characterize a particular stage or formation ; 



77 

they are never sufl&ciently numerous in the Jurassic beds, 
very commonly they are found only in fragments, or if the 
entire test is present, the delicate features which in their 
aggregate, form distinctions, are too frequently only par- 
tially seen or disengaged from the matrix, so that even 
the genus in such instances cannot be determined. It 
follows, therefore, from a consideration of these circum- 
stances, that the Conchifera constitute the most general 
and useful guides to the position of beds, and that 
although certain species have a very considerable strati- 
graphical range, there are many others which are only 
found within very small vertical limits ; it also rarely 
happens that a species passes upwards from one formation 
to another without imdergoing a certain amount of change 
in its figure or aspect, by which its geological position 
may be recognized. Take as an instance Astarte excavata, 
found in the Frocester Hill beds ; in the freestones ; in 
the argillaceous limestone bed which underlies the oolite 
marl, and in the Gryphite grit; in each of these four 
positions it acquires a very striking difference of aspect, 
the third variety being repeated, very sUghtly modified in 
the Great oolite; it would be easy to select a single 
specimen from each position, from inspection of which 
any person unacquainted with the history of the shell 
might be induced to regard as so many species, but the 
use of terms employed in conchology would fail to convey 
any sufficient idea of these variations of form and surface 
markings, imless accompanied by numerous figures. The 
Trigonia striata of the Cynocephala stage, with its few and 
widely separated varices, is at once distinguished from the 
shell of the Spinosa stage, and still more so from that 
of the freestones in which the shell is dwarfed, and the 
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varices crowded upon a figure tinusuallj flattened. That 
interesting and varied genus, Cardinia, so conspicuous in 
the Liassic fauna, finds no representative in the Oyno- 
cephala stage ; the singular and massive form Hippo- 
podium has also disappeared, to he replaced hy a certain 
modification of the genus Astarte^ which has all the 
Attrihutes of Hippopoditum, excepting the hinge teeth, 
which are large and well defined ; Astarte rJiomboidalis, 
and two other allied species, have the Hippopodivm like 
figure. The Ostreida will he found to have undergone 
some changes, Placunopsis a form intermediate Placuna 
«nd Hinnites is here first seen sparingly distributed. 
Hvnmtes acquires firom its numbers much importance, the 
flattened valve, more delicate than the other, was attached 
to other bodies, and is, therefore rarely detected. The 
AviculidcR have the addition of Pteropema, a form with 
small anterior teeth and posterior longitudinal grooves. 
GervUlia has several additional species, including the two 
very inequivalve forms, G, Hartmani, and G, tortuosa. 
Trichites, a genus not recognized lower than the Inferior 
oolite, acquired large dimensions and was abundant in the 
Spinosa stage ; inequivalve, with the test thick and fibrous, 
it had close filling valves, but the absence of the inner or 
nacreous layer of the test, prevents our acquiring any 
sufficient knowledge of the inner surface. The Arcadce 
have an addition in Macrodon, which appears to have the 
same relation to Area that Pteropema has to AmctUa, 
Trigonia, altogether absent in the lias of the middle and 
south of England, is represented by no less than 16 species 
hi the Inferior oolite of the Cotteswolds; the student 
should acquire a knowledge of these interesting forms, 
jiearly the whole of which characterize this formation. 
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Opis occurs in moderate abundance, both in the Cyno- 
cephala stage and in the Inferior oolite. Rodborougk 
Hill has produced a stout and well marked species (0. 
cordiformis) very abundantly. Corbis, which is imknown. 
in the English lias, occurs in the Inferior oolite, both in 
the typical form, and in that of the two subgenera Sphcercc^ 
and Corbicella; the former has a subglobose figure, the 
latter is more flattened and elongated, both are destitute 
of the sculptured surface which is always seen in Corbis, 
Bodborough Hill has produced two species of GorbiceUa^ 
in great numbers. Tancredia (Hettangia Terq,,) of which 
the Lias in France has produced upwards of 12 species,, 
has not been found lower than the Gynocephala stage in 
this country, a single example from that stage is in the 
cabinet of the author. The freestones have produced two 
species, one of which, T. axiniformU, is common at Leck- 
hampton, some of the more flattened forms of this genus 
are only slightly separated from Corbicella; Kodborough 
Hill has produced the typical shell T. donaciformis in 
great numbers. CyprinidcB, this extensive family, which in 
the Lias is represented almost entirely by Cardinia and 
Hippopodium, undergoes in the Inferior oolite a total 
change; these Liassic genera are replaced by Astarte^ 
Opis, Myoconcha, and Isocardia, In the ** Tellinidm" should 
probably be placed the genus Quenstedtia, which ap* 
proaches Fsammobia in its general figure, but the siphonal 
flexure is smaller, the dentition is distinct, and it has not 
the elevated nymphal callosity of that genus (see note in 
the Appendix). Rodborough Hill has produced it some- 
what rarely. The Anatinidce, of which the lias had a 
moderate number of forms, acquired a much greater 
development in the Inferior oolite, probably in no other 
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part of the Jurassic rocks are they so largely represented 
as in the Splnosa stage. Pholadomya, Oresslya, and the 
smaller Myadtes, are the prevailing fossils, these were 
eminently gregareous ; Ceromya, Goniomya, and Anatina, 
were not grouped together, and are much more rare. 
The Gasteropoda, compared with those of the lias, present 
a general increase in the genera ; in the Department of 
Calvados, and in Somersetshire, the Inferior oolite has a 
heautifiil and varied assemblage of the genus Pleuroto- 
maria, a form which is comparatively rare in the Cot- 
teswolds, and exemplified by few species ; in fact the 
Gasteropoda generally are rare in the Cotteswolds, the 
genera and species presenting only a very limited number 
of specimens, Alaria, Acteonina, BvUa, Cylindrites, and 
PileoluSy may be thus designated; some of these forms 
present a near approximation to the nimierous Gastero- 
poda of the Great oolite, but their local and rare occur- 
rence detracts fi'om their value as Geological guides. 
The Brachiopoda in their general features are but little 
distinguished fi-om those of the Lias, and with one 
minute exception, the genus Spirifer is no longer found. 
In the Cephalopoda the Ammonites, if we exclude those of 
the Cynocephala stage, (which, fi'om their exceptional 
position, cannot be included with the Inferior oolite 
testacea,) are comparatively rare, so that above the 
boundary of the Cynocephala stage we nearly take leave 
of them altogether ; the freestones, and more especially 
the lower ferruginous beds, produce a few isolated 
specimens of A. MurchisoncB, of A. Garantianus, and of 
another imdescribed species; in the Spinosa stage a few 
specimens may be obtained of A. ParJdmoni, A, Martimii, 
and A. Tessonianus ? a Nautilus is also one of the more 
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rare forms. The Echinodermata, notwithstanding tjiie 
considerahle number of genera and species which have 
been obtained, are by no means common in the Cottes- 
wolds, always excepting the small CidarHcB, which crowd 
the ferruginous Cheltenham pisolite, but of these few are 
well preserved. 
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The diagram on the precedmg page represents the 
subdiyisions of the Great oolite, arranged in their order of 
parallelism and of superposition, as they occur over the 
region of the Cotteswolds. These several masses present 
distinctive petrographic features, which are of importance 
both to the Geologist and the Agriculturist. The zoo- 
logical features of these several subdivisions, however, 
have a much greater affinity for each other than the stages 
of the Inferior oolite have been shewn to possess, so that 
a series of testacea, procured from any one of the sub- 
divisions, will be found to be separated from the others by 
distinctions of very subordinate value, and to contain only 
those few additional forms of animal life which any 
distinct bed of the same stage may be expected to possess. 
From the foregoing conditions, both mineral and zoo- 
logical, it may be inferred that these several subdivisions 
are really of less stratigraphical importance than the 
amount of their masses alone might lead us to suppose, 
that they represent only the varying locsl conditions of 
the bed of the Great oolite sea, and that the variations of 
the marine fauna which they disclose are to be attributed 
to the varying mineral character of the beds, to the depth 
of the sea, to the action of currents, to sub-estuarine 
deposits, and to all or either of those causes of local 
change, which a shallow sea not distant from the em- 
brochures of rivers may be supposed to have been sub- 
jected to. It is only when the Great oolite acquires the 
character of a massive oolitic formation, nearly uniform in 
mineral character, almost destitute of testacea and of beds 
of clay, that we recognize a purely pelagic deposit, which 
may be expected to extend over a large area without much 
change. The only vedid exception to the foregoing 
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remarks will be found in passing from the Forest Marble 
to the Combrash, when we at once meet with a profusion 
of forms of marine testacea, differing so materially from 
those of the Forest Marble and of the other subdivisions, 
that we at once recognize it as a distinct stage or sub- 
formation of the Great oolite. Basing our generalizations, 
therefore, upon the zoological characters of the deposits, 
we are led to the conclusion that the Great oolite should 
be arranged into two stages or fauna, and that aU the 
subordinate groups of deposits older than the Combrash, 
constitute a single and lower stage of the formation. 

THE FULLEBS EARTH. 

Of the rock masses of the Gotteswolds, that which is 
the most imperfectly known is the Fullers eaith ; destitute 
of useful beds of stone it is never quarried, and is only 
slightly and partially exposed in drains, well sinkings, 
small road cuttings, or by the mounds of detritus derived 
from railway tunnels. Constituting a wet tenaceous 
subsoil, it is well fitted for grass land, and is consequently 
very generally concealed beneath the green sod. Upon 
several accounts it is desirable that some knowledge of its 
mineral character, its position and boundaries should be 
acquired not only by the scientific naturalist, but also by 
the owner and occupier of land. Its presence will be 
found to influence to a great extent the character of the 
vegetation, and its composition determine the value of the 
land, and the kind of cultivation which is best suited to it. 
The supply of water also over the greater portion of the 
hill district of the Cotteswolds depends upon its presence 
and the character of its beds, for without it the high lands 
of the middle and southern Cotteswolds, like the great 
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central table laod of Spain, would be a waterless desert, 
almost without trees or population. Composed almost 
entirely of beds of marl and clay, it has been preserved 
£rom denudation by its position, intermediate the two 
great porous rock masses of the Great and Inferior oolite. 
The term Fullers earth was chosen by William Smith to 
designate the entire deposit, from its having yielded at 
several localities the useful Fullers earth of commerce, 
but throughout the Cotteswolds it is very rare that any 
good Fullers earth can be obtained from it. The two 
great tunnel sections of Box, near Bath, and of Sapperton 
near Stroud, aflTord in their moimds of debris, the only 
considerable examples of the rock structure of the Fullers 
earth which are exposed to view. At the Box tunnel the 
Fullers earth is 148 feet in thickness, but throughout the 
southern Cotteswolds its thickness is certainly less than 
100 feet, at the Sapperton tunnel it is 70 feet, and this 
latter amount will represent its thickness throughout the 
escarpments of the vallies in the Stroud district. North- 
wards from Stroud it decreases rapidly, so that in the 
hills to the east of Cheltenham it is believed to be reduced 
to an inconsiderable band of clay, forming a retentive 
stratum. It rarely happens that the Fullers earth ap- 
proaches to the outer verge of the Cotteswolds, it forms 
usually a kind of terrace some distance in the rear of the 
outward range, forming a broken irregular smface, sur- 
mounted by the rock mass of the Great oolite; in the 
southern Cotteswolds more especially it assumes this 
position, and it is only by following inwards the transverse 
vallies, and more especially the interior vallies of the 
Stroud district, as the Chalford valley or the Woodchester 
valley, that we find a single gi*eat slope upon either side 
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of the vale, comprising all the rocks from the Lias to the 
Oreat oolite inclusive. 

Composition. The Fullers earth consists of heds of 
hrown, blue, or yellow clay, or of marls more or less 
compacted of similar colours, sometimes the marls become 
shaley, and there are usually several thin beds of very 
hard brown or chocolate-coloured coarse siliceous sand- 
stone, or of hard rubbly argillaceous limestone, locally 
called "clay rag." The whole stage is free from ferru- 
ginous concretions, which 'so commonly deteriorate the 
clays of the Lias, and the water which percolates it with 
more or less difficulty, is free from that most common 
source of mineral impregnation and impurity. Li the 
l>opulous clothing district to the south east of Stroud, the 
course of the Fullers earth upon the flanks of the vallies 
is indicated by a zone of cottages, gardens, and orchards, 
which often afford a striking contrast to the barren slope 
of the Inferior oolite beneath. This association of popu- 
lation and fertility is due chiefly to the springs of water 
which are emitted from the junction of the Fullers earth 
with the Great oolite, and to the composition of the beds 
of the Fullers earth, which in such instances are usually 
marly. Land with a subsoil of this kind is less wet and 
cold than mere clay land, it more readily forms vegetable 
mould, and is more easily penetrated by the roots of trees 
and plants. Upon these marls the elm sometimes ac- 
quires a good size, and apple trees flourish to a consider- 
able extent, but orchards upon the Gotteswold marls are 
never comparable to those upon the red, deep ground to 
the west of the Severn (marls of the old red sandstone J , 
even under the most favourable circumstances, and in 
other instances in which the substratum consists more 
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decidedly of blue shaley marls, or of yellow ochraceous 
days, the results are very unfavorable ; the soil is difficult 
to drain, it is very tenaceous of moisture, the fruit trees 
are dwarfed, moss covered and stag headed, the produce 
becomes uncertain and inferior in size and quality, nor 
is there ever seen the fine Prume Damson which is so 
productive in the hedge rows in the coimties of Worcester, 
StaflFord, and Warwick upon the marls of those districts 
(marls of the new red sandstonesj. The broken and 
irreguldr surface, which is so conspicuous upon the slopes 
of the vallies of Chalford and Woodchester, with their 
lateral ramifying dells, is produced by landslips from the 
undermining action of water, and the sliding forward of 
the clay and marl over the steep slope of the Inferior 
oolite. These natural movements, elsewhere usually so 
disastrous in their consequences, are in the Cotteswolds 
on the contrary more commonly beneficial, in some 
instances eminently so. A layer of these marls spread 
over the porous barren slope of the Inferior oolite produces; 
fertile ground; liie porous rock beneath prevents the 
accumulation of Water, and the stratum itself in its transit 
has been so much loosened in compactness as readily to 
be penetrated by the roots of trees ; in such instances the 
surface which, ^thout the landslip, would be almost 
destitute of soil, and fitted only for a beech thicket, is 
thus often tripled in value and becomes grass land^ 
supporting orchards and trees of large growth. Thia 
sliding downwards of the Fullers earth in the Cotteswold 
vallies has occurred much more commonly and extensively 
than has commonly been supposed; the beauty and fer- 
tility of the vallies in the vicinity of Stroud, and of 
Wotton, are in a great measure due to this cause, for 
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beyond the limits of the Fullers earth the slopes of the 
Inferior oolite aie usually very barren, and their aspects 
are fairly represented in the hills between Cheltenham 
and Birdlip, upon the flanks of Bodborough Common, or 
upon Stinchcomb Hill, where the surface of the Inferior 
oolite has not been subjected to any ameliorating iu- 
fluencies. In describing the Fullers earth as a water 
bearing deposit, it should be understood as only compara- 
tively so when compared with the porous rock masses 
between which it is placed, for were it an impermeable 
clay, and capable of arresting all the water which flows 
through the Great oolite, the springs thrown out by the 
Fullers earth would be so general along its escarpments, 
and the quantity of water so great, that the valleys of the 
Cotteswolds would be amongst the best watered districts 
of the kingdom ; that the contrary is the fsict will be seen 
upon following the course of the Fullers earth at its 
boundary, and noting at how few places springs are 
discharged, and how insignificant is the quantity of water. 
The experience of well sinking fully illustrates the same 
£ELCt, for it sometimes happens that alter passing through 
the Great oolite, when the clay is reached, the pound as it 
is termed by the operatives destined to retain the water is 
permeable, rendering further sinking necessary until a 
more compact bed is attained, and it has occasionally 
been necessary to penetrate the marls 30 or 40 feet ere 
this has been accomplished. The Fullers earth has been 
recognized by its geological position and mineral character 
over some extensive districts of France, Switzerland, and 
Germany, under the name Mamies des Ostrea Acuminata^ 
Mamies Vesulienses, and Mamies a foulon. 

The organic remains are abundant locally, and in 
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certain layers ; they are for the most part only indiffer- 
ently preserved, and do not afford much variety. With 
the exception of numerous branching bodies impressed 
upon beds of stone, and which, probably, belonged to 
marine vegetation, they are confmed to testacea. Banks 
of marl aod clay are believed to have been formed near to 
the land, and such deposits are tenanted by certain genera 
of MoUusca ; oysters more especially flourish upon such 
surfaces, and accordingly these beds have two species of 
that genus in enormous profusion, a single species only 
being found in the same bed and locality. A little cres- 
centric shaped oyster, rather pointed at the extremities 
(0. acuminata), is the prevailing fossU, and is equally 
abundant in the same deposit in Switzerland, there also, 
as in the Gotteswolds, certain laminated marls, and bands 
of hard limestone, are almost made up with its valves. 
Amberley, on the western border of Minchinhampton 
Common, exhibits a small bank loaded with the valves of 
this shell, and the mounds of blue laminated marls above 
the Sapperton railway tunnel abound with a larger and 
more irregular oyster, 0. rugtdosa, and also casts of 
Homomya Vezelayi, Myacites cdlcetformis, Ceromya plicata, 
Avicida echinata, Pecten vagans, Sphcsra Madrid% and Area 
lata, A variety of TerebratuLa perovalis, and BhynchoneUa 
concinna, are the prevailing Brachiopoda. 
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CHAPTEK Vin. 

BATH stone; MINCHINHAMPTON STONE; STONESFIELD SLATE. 

This group of beds, or subdiyision of the Great oolite, 
exhibits very dissimilar petrographic conditions upon the 
same horizon. The Bath group, which for the most part 
resembles the general character of the formation through 
France, may be described as a pale yellow oolite, nearly 
destitute of testacea, except upon a few horizons. The 
second or Minchinhampton group abounds with shelly 
detritus or with entire testacea, with much crystalline lime 
diffused through the beds. The third or Stonesfield 
slate group, which pervades the northern Ootteswolds, 
consists of an interpolation of days, laminated marls and 
shales, either sandy or flaggy, between the more purely 
marine deposits. These very different -geognostic features 
appear to be the result of different local conditions of the 
old Jura sea; extensive limestone deposits are usually 
regarded as affording evidence of pelagic conditions; clays 
and marls, on the contrary, appear to indicate the prox- 
imity of a shore or of an estuary, they are also usually less 
continuous and more variable than the limestones. The 
Oreat oolite limestone forms an elevated great plateau, 
which dips to south east with an inclination of 8 or 4 
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degrees, and gradually sinks down into the plain of 
Wiltshire ; it is waterless, except at its junction with the 
Fullers earth which underlies it in every part of the 
Gotteswolds, the extension of the one deposit appearing 
to coincide nearly with that of the other. At the hase of 
the Oreat oolite is usually found an inconsiderahle hed of 
flaggy ealeareous sandstone, or of shale, grey . or hlue, 
forming a kind of transition to the Fullers earth, and 
characterized in like manner hy an abundance of the 
valves of (htrea aciminaki. On the western verge of 
Minchinhampton Common is a greater thickness of these 
flaggy beds, which have produced several species of the 
Anatinidce, including the well known Fullers earth shells, 
Homomya Vezdayi and Ceromya plicata. This basement 
bed has sometimes been regarded as the equivalent of the 
Stonesfield slate, and it appears to agree with that bed in 
its geological position, but in its general features, both 
petrographic and zoological, are altogether distinct ; in no 
instance has it been found capable of being divided into 
laminated tiles for roofing purposes, and the few testacea 
found in it are different from those of the Stonesfield 
slate. Trigonia impressa and GervUlia acuta are usually 
profiisely scattered over the slabs of Stonesfield slate, 
remains of land plants and of fishes are also not un* 
common, but at the base of the Great oolite, when a 
Trigonia occurs, it is the T, Moretonis, a common Great 
oolite species ; these distinctions are such as would result 
fi:om difference of marine conditions, the laminated flags 
of the Stonesfield slate being an estuarine, the other a 
more purely marine deposit, placed by its position beyond 
the area of mixed or fluviatile remains. The foregoing 
statement, that the Great oolite limestone is for the most 



92 

part destitute of fossils, correctly represents its genercd 
condition. To select one example. A large quarry, upon 
the summit of Wotton Hill, yields stones fitted for rough 
walls and for road mending, shells are absent, but there 
are not wanting many occasional layers of fine shelly 
detritus, together with single plates and spines of Echi- 
noderms, joints of Pentacrinites, and, rarely, teeth of 
fishes. Sections, very similar m character, are met with 
commonly over the plateau of the Great oolite between 
Bath and Minchinhampton ; oolitic limestones, forming 
beds of no great thickness, destitute of day or marl 
partings, and without a trace of organic life, are commonly 
met with. 

In other instances quarries, from which not a single 
perfect shell can be obtained, produce good thick beds of 
weatherstone fitted for building purposes, owing to the 
amount of shelly detritus, and of crystalline carbonate of 
lime disseminated through them; quarries of this kind 
have been worked near to the villages of Avening and 
Gherrington. 

The shelly weatherstones which contain the well known 
Minchinhampton fossils, appear to extend over very 
limited areas in large usefiil blocks, and with testacea 
entire ; thus it has happened that nearly the whole series 
of beds in one quarry are shelly, and produce large blocks 
of stone, and in another neighbouring quarry a large 
portion of the whole mass wanting these features is 
useless for economic purposes. The quarries upon Min- 
chinhampton Common have been worked firom ancient 
times, and afford extensive sections, their base commen- 
cing at the bed which immediately overlies the Fullers 
earth, and their vertical height is about 36 feet. It 



98 

should, however, be understood that the order of succes- 
sion of the beds, and their petrographic features, will only 
be found to apply partially to other Great oolite sections 
of the same district. Even in the larger of the two 
quarries now used upon Minchinhampton Common, the 
uppermost or planking bed changes its condition very 
materially between the two extreme ends of the section, 
losing all its testacea towards its southern extension, and 
in the larger of the two quarries at Burley, little more 
than half a mile distint, the planking can no longer be 
recognized. 

Section of the lasqeb quabbt at MiNcmNHAHPTON CoiofON. 

A. — Planking, consisting usually of several beds or divisions, ft in. 
a shelly coarse ooUtic limestone; thin bedded in the 
larger, and thick bedded in the smaller quarry, the 
oohtic grains being only sparingly distributed. A ten- 
dency in the larger quarry for the beds to separate into 
thin divisions, which have a lengthened horizontal 
extension, accounts for the name of the bed. In thd 
smaller quarry the lower planking bed is a very coarse 
deposit, containing Purj^oidea^ Pteropemaj Macrodon^ 
and other large shells; these disappear towards the 
southern end of the larger quarry, when the stone 
acquires a finer harder grain, and exhibits oblique 
lamination. Throughout both quarries the upper layers 
for a thickness of several feet become rubbly from 
atmospheric influences ; at the base is usually a sandy 
parting 10 

B. — Soft, pale yellowish thin bedded rubbly calcareous oolite, 
with occasional sandy partings. The absence of shells, 
and of crystalline carbonate of lime, throughout the 
greater portion of these thin beds, render them worthless 
for economic purposes, as they quickly disintegrate upon 
exposure to frost; the stone is therefore piled up, 
forming the refuse of the quarries. The lower portion 
has numerous laminated surfaces, strewed over with 
small valves of Ostrea, Tcmcredia, &o., passing gradually 
into the more compact and shelly bed beneath. ... 10 to 14 

G. — Soft yellowish oolite, shelly, the testacea being arranged 
in layers which assume every kind of inclination, even 
within a short distance ; numerous holes, bored by Litho 
domif prevade it; the softness enables it to be sawed 
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into ridge tiles and coping for walls, oven iUme is the ft in. 
workman's term for this hed 6 

D. — Weatherstone in two or three heds ; greyish hrown oolitic 
limestone full of shells, crystalline lime and shelly 
detritus, towards the bottom the stone acquires great 
hardness from the increased amount of the yalves of 
oysters in the mass 6 

E. — ^Basement bed, coarse grey or brown and blue hard 
argillaceous limestone, ftdl of the yalyes of small oysters 
4 in. to 9 

Upwards of 300 species of testacea have been procured 
from the quarries at this single * locality ; the greater 
number of these are found both in the lower and upper 
beds, others abound at particular horizons. The profusion 
of shells in certain layers towards the base of the soft 
oolite B, and occasionally in the planking A is excessive, 
the surfaces of some thiu beds of the latter (a coarse rock) 
are strewed over with small spiral univalves of the genera 
Nerinc^a and Cerithium ; other imivalve genera are NerUa, 
PateUa, Pileolm, Ceritellaj Cylindrites, TrochuSy Turbo, 
Trochotoma, Natica, dc, the bivalves most abundant are 
Tancredia, GerviUia, Sphcsra, Pecten, Lima, Area, Limopm, 
Ostrea, Sc, With these are found spines and plates of 
Echinoderms, fragments of Coral, crabs' claws, fishes' 
palates, fragments of wood, &c. Throughout the section 
generally, however, Conchifera constitute by very much 
the greater portion of the shelly mass, although in number 
,of species they do not materially predominate over the 
Oasteropoda. Cephalopoda are rare, and consist chiefly 
of two specimens of Belemnites ; the few Ammonites are 
usually broken, but the two species of Nautilus having 
been provided with stronger shells, have more frequently 
iBScaped injury. This paucity of the Cephalopoda through- 
out the Great oolite of the Cotteswolds, appears to be a 
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feature which obtains throughout the formation generally, 
both in England and on the Continent, there having never 
been discovered within it a bed of Ammonites, the few 
examples of this genus foimd in the shelly beds have 
evidently suffered from the rolling and attrition incident 
to the floor of a shallow sea, exposed to currents and to 
sudden changes in the direction of the moving forces. A 
large portion of the other testacea, both tmivalve and 
bivalve, have been rendered imperfect by the same causes, 
or their surfaces have been worn to such a degree as 
materially to obscure their distinctive features ; the coarse 
portion of the planking more especidly is characterized 
by these abraded shells ; in univalves the preservation of 
the central pillar only; the imperfect outer lip, the 
rounded extremity of the broken apex of the columella, 
and the surface deprived of costoe, tubercles and striations 
are of constant occurrence ; in bivalves, the valves of 
which are usually disunited, the amount of injury is 
usually less, being chiefly confined to the destruction of 
the surface ornaments. Echinoderms, entire in this kind 
of deposit, are rarely met with, and their general state of 
preservation is very bad ; they are also dwarfed in size ; 
star fishes are extremely rare, except in the condition of 
detached ossiculoe. Some layers of the softer beds B and 
C are strewn with a profusion of valves of the little 
Tancredia brevisy which is perhaps the most abundant, 
bivalve in the formation ; other Iq-yers abotmd with Ostrea 
acuminata or Flacunopm sodalis. Those fijie shells of the 
genus Purpuroidea do not occur at a lower horizon than 
the coarse planking in which they abound, associated with 
large examples of the Great oolite compressed variety of 
Astarte rhomboiddlis, Pteropema costatuLay Macrodon Hir-^ 
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sonensiSf Trigonia Ooldfumi, Lima cardiiformiSt Nerincea 
VoUzii, N, funiculus, Trochotoma ohtusa, Natica Miehelini, 
N, intermedia, dc. In pursuance of our plan, the following 
list comprises those testacea only which are most abun- 
dant in the shelly limestones of this stage : — 

Gasteropoda. 

Alaria armata, Mor. & Lye. 

■ hamtUuif DesL sp. 

paradoxa, DesL sp. 

trifidoy Phil. sp. 

CeriteUa acuta, Mor. & Lyo. 

tmUineata, Sow. sp. 

Ceritkium quadrieinetum, Goldf. 
CylindHtes acutus, Sow. sp. 

— — — ^ aUu8, Mor. <fc Lyo. 

— ctupidatus, Sow. sp. 

Delphinula alta, Mor. & Lye. 
EtiUma eomummis, Mor. & Lye. 
Monodonta formosa, Mor. & Lyo. 
— — — LyeUii, D'Arch. 
— .-.— .— ^ Labadyei, D'Aroh. 
Natica Michelini, D'Arch. 
Nerincta Voltzii, Desl. 

funicuku, DesL 

• Dufrenoyi, D'Arch. 

Nerita rugosa, Mor. & Lyo. 

. canceliata, Mor. & Lyo. 

(Neridomus) hemispheriea, Boem. 

■ ■ minuta, Sow. sp. 
Patella Aubentoneruit, D'Arch. 
inomata, Mor. & Lye. 

■ cif^tUata, Boem. 

■ rugosa, Sow. 
PhasianeUa eUgam, Sow. 
Leymerieri, D'Arch. 

■ conica, Mor. <fc Lye. 
Pileohii kdvU, Sow. 

plicatus. Sow. 

Purpuroidea glabra, Mor. & Lye. 

■ Morrimif Bnyig. 

nodukUa, Sow. 

TroehoUma obtusa, Mor. & Lyo. 
. conuIoidM, DesL 

Trochu8 ob8oUtu8, Boem. 
— fptraftw, D'Aroh. 

Conchifera. 

Area cmula, PhiL 
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Area Prattiif Mor. & Lye. 

(cucullcea) cuctUlatay Boem. 

(Macrodon) Hirsonensis, D'Arch. 

Astarte excavata, Sow. (var.) 

excentnca^ Mor. & Lye. 

rhomboidalis, Phil. sp. 

squamula, D'Arch. 

Avicula echinata, Sow. 

Pteropema, costatula, Deal. sp. 

Cardium Stricklandi, Mor & Lye. 
Corhis (Sphara) Madridiy D'Areh. 

{corbiceUa) Bathonica, Mor. & Lye. 

Corbula involuta, Goldf. 

Cypricardia cordiformis, Desh. var. Bs^jthonica, Mor. <fe Lye. 

Cyprina Loweana, Mov. <fe Lye. 

ntusiformis, Mor. & Lye. 

trapeziformis, Goldf. sp. 

Gervillia monotU, Desl. 

• ovato, Sow. sp. 

socialiSf Mor. <fe Lye. 

Hinnites velatus, Goldf. sp. 
Lima cardiiformis, Sow. sp. 

• duplicata, Sow. sp. 

impressa, Mor. & Lye. 

• ovalis, Sow. sp. 

Limopsis ooliticus, Desl. sp. 
Lithodomtu inclttsus^ Desl. sp. 
LtictTui despecta, Phil. 

Bellona, var. depressa, Mor. <fe Lye. 

rotu7u2ata, Eoem. 

Mytilusfurcatus, Goldf. 
suhlcBvis, Sow. sp. 

{Modiola) imbricata^ Sow. 

Nucula variabilis, Sow. 

Opi« 2tinti/att^«, Sow. sp. 

similis, Sow. sp, 

Ostrea acuminata. Sow. 

gregarea. Sow. 

-^ nx^u2o«a, Mor, <fc Lye. 

Pecten clathratus, Boem. 

fen«, Sow. 

• retiferus, Mor. <fe Lye. 

vagam. Sow. 

PkumnopsiSf Jv/rensis, Boem, sp. 

■ socialis, Mor. & Lye. 

TaTicredia oxini/brmi^, Phil. sp. 

brevis, Lye. 

■ Bitbcurtansataf Mor. & Lye. 
■ planata. Lye. 
Trigonia costata, var. jm/la, Sow. 
— — Go24/ti8^t, Munst. 
— — MareUmiSf Mor. <& Lye. 
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Braohiopoda. 

Terebratula perovaliSf {var.) 
RhynchoneUa eoncinna, 

Eohinodennata. 

Hyiboclypus caudatus, Wright 
Nucleolites, clunictUaris, lihwyd. 
PygasUr semisulcatiu f (young) PhiL? 
Acrosalenia hemicidaroides, Wright. 
Diadema depressufn, Ag. 

Considerable as this list may appear, it little exceeds 
one-fourth of the entire number of species which have 
been figured and described* from the shelly weather- 
stones, and includes only such as, from their nmnbers, 
may be expected to occur at other and distant localities. 
The examples given in this work represent a few of the 
more special forms. At Bussage, a hamlet on the 
western verge of Bisley Common, the bed which represents 
the planking consists of white fine grained limestone, 
only slightly oolitic, in which testacea are preserved with 
great delicacy, but it is far from containing the large and 
varied assemblage found at our typical locality ; the larger 
shells more especially are absent, including Purpuroidea. 
Certain layers of the white stone contain disunited valves 
of a short subglobose variety of Terehratvla perovalis in 
great numbers, and almost to the exclusion of every other 
fossil; Qervillia socialis is another gregareous species, 
which occupies certain layers of the white stone in the 
same exclusive manner ; very many species of the smaller 
testacea are preserved in this stone with great delicacy, 
more especially such whose ornamentation is minute, and 
in the bivalves certain forms, which have prominent rugose 
plications at Minchinhampton Common, are here smooth, 
delicate, and often dwarfed in size; Patella rugosa is no 

* Morris & Lycett, Oolite, HoUosea. Pctoont Soe. 1850-4. 
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longer rugose, and the greater number perished in the 
young state ; Trigonia costata seldom measures more than 
6 or 8 lines across, the Areas are of similar dimensiond, 
the specimens of Opk, Macrodon, Pteropema, MytUus, and 
Astarte, have a similar immature character. In these 
zoological features, and in the fine granular limestone 
which constitutes their matrix, may be recognized a tran- 
quil marine deposit of some depth, and imaffected by those 
varying currents and sudden changes in the deposit which 
the Minchinhampton beds exhibit; an interesting fact, 
and in conformity with the observations of the late Pro- 
fessor E. Forbes, on the varieties of species which are 
induced by certain marine conditions, and exemplified by 
the fauna of the ^gean Sea. Other quarries of the shelly 
limestones may be examined at Brown's HXIl^ where the 
Conchifera are of unusually large size, but the stone is 
hard, and at Chalford Hill, which presents similar features ; 
other localities are Cowcombe Hill, upon the opposite side 
of the vale of Chalford ; Quarhouse, upon the hill north 
of Brimscombe; Burley, and at the Box, both in the 
parish of Minchinhampton. At the Box quarry (now 
disused) the hard thick bedded weatherstone has produced 
many fine specimens of large Naticas, and it may be 
stated, as a general rule throughout the district, that the 
larger shells of the Great Oolite are found only in the 
harder beds of rock; the superior size of Ihe testacea 
having apparently been the result of an unusually large 
deposit of carbonate of lime upon the floor of the sea 
around them. It is a common occurrence to find isolated 
pebbles of hard calcareous fireestone in the shelly beds of 
the formation, but at the Hyde, a hamlet one mile fi*om 
Minchinhampton, a small road side section discloses a 
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conglomerate of the Great Oolite; the rolled calcareous 
hard pebhles haying a matrix of pale fine grained 
limestone. 

The Minchinhampton district of the Great Oolite con- 
sists, as will be perceived from the foregoing description 
of an imcertain series of oolitic and shelly limestones, 
variable in their petrographic features to a great degree, 
both in their horizontal and vertical extension, and alto- 
gether undivided by beds of clay or marl. Northwards, 
towards Bisley, the formation will be foimd to have 
undergone another and considerable alteration, and that 
the series of beds which overlie the Fullers Earth have, for 
the most part, acquired an argillaceous character, a large 
proportion of their mass consisting of beds of grey or 
brown marls, the beds of stone having a more sandy 
character, the whole constituting that third or North 
Gotteswold example of the Great Oolite, usually known by 
the name of the Stonesfield Slate. 

A line, drawn eastwards from the ancient village of 
Bisley, will nearly represent the boundary between the 
argillaceous or Stonesfield Slate series to Ihe north, and 
the limestone to the south ; the absolute passage of the 
one into Ihe other is nowhere frilly exposed, but in one 
instance, much to the south of the line indicated, a state 
of transition may be noticed. At Quarhouse, to the north 
of the vale of Brimscombe, is an ancient quarry long 
disused, and now partially fQled up, which exposes in its 
upper part a thick deposit of grey marls and sandy shales, 
about 16 feet in thickness, which reposes upon several 
beds of hard weatherstone. The Stonesfield Slate series 
of the Bisley district is exposed in quarries which are 
worked for roofing tiles, at Througham, two miles north 
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of Bisley, and also about one mile to the westward of that 
spot. It consists of an indefinite series of grey and 
brownish thin bedded flaggy oolite, alternating with 
thicker beds of marls and shsdes of similar colours ; the 
bed which is raised for roofing tiles is about two feet in 
thickness ; when first raised it is compact, but upon 
exposure to frost it readily divides into thin laminoBe 
The surfaces thus exposed are not very fossiliferous in the 
Bisley district, small valves of Oysters and of RhynchoneUa 
concinna are common, and more rarely the characteristic 
Trigonia impressa. The roofing tile thus obtained is lighter 
and neater than that of the Forest Marble, but is much 
less durable ; in some instances tilie tile continues to 
separate layers after having been placed upon the building, 
and the aspect of roofs thus composed is often that of 
exfoliation and decay; the darker colour, fiLner grain, 
together with the greater thinness and flatness, distin- 
guishes its aspect fi*om that of the heavy flags of the 
Forest Marble ; both kinds being extensively used in their 
respective neighbourhoods. Similar quarries at Seven- 
hampton and Eyeford have been described by Messrs. 
Buckman and Strickland, in their edition of the Geology 
of Cheltenham, and since the publication of that work 
other sections similar in character have been exposed on 
the road from Cheltenham to Stow. The most striking 
feature in these sections is the variability in the succession 
of the beds, so that scarcely any two sections are exactly 
alike in this respect. The shales and flags are very 
fossiliferous, Trigonia impressa and GerviUia acuta are 
nearly equally abundant, the large lAma cardiiformis, 
Pecten vagans, P, lens, Area Praltii, Cerithium quadri- 
einctum, Nerita rugosa^ and N. minuta, are the forms 
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which most commonly occur, but only a small number of 
species can be procured sufficiently well preserved for 
comparison. 

Alternating with this marine fauna, are shales which 
have more of an estuary character ; remains of plants are 
common, and the researches of the Bev. P. B. Brodie 
have resulted in the curious discovery of well preserved 
remains of insects of Ihe following families; Blapsidoe, 
Buprestida, C<KdneUid(B,\PimpeUiida, and PriomidcB. The 
occurrence of the fragile portions of insects in these shales 
afford an unerring proof of the tranquil nature of the 
deposit, and of its sub-estuary character. The perfect 
preservation of beautiful specimens of star fishes (Astro 
pecten CotteswolduB) tend forcibly to the same conclusion. 
Under the general aspect of the Stonesfield Slate series, 
and overlaid by Forest Marble, the Great Oolite extends 
eastwards, across Oxfordshire, follovnng the general line 
of the outcrop of the Lias, through a district full of 
geological interest, but beyond our assigned limits. 






CHAPTER IX. 

THE UPPER PORTION OF THE GREAT OOLITE. THE BRADFORD 

CLAY. THE FOREST MARBLE. 

At a position apparently yarying from about 60 to 80 
feet above the Fullers Earth, and extending over a large 
portion of the Great Oolite district of the Cotteswolds, 
there occurs a remarkable change in the lithological 
character of the formation, comprising a series of beds so 
persistent in their aspect and extension, that they can 
readily be recognized wherever they are present The 
variable oolitic beds, with oblique lamination, or in other 
localities marls and flaggy bands of stone, are succeeded 
by a thick bed of hard white or cream-coloured limestone ; 
in a distiict nearly destitute of any good road stone, the 
superior hardness of this bed has caused it to be exten- 
sively employed for that purpose, consequently its fossil 
contents can readily be studied by examining the heaps of 
road stone wherever it is found. As a limestone it is more 
homogeneous in its structure, and less impure than any 
bed in the Cotteswolds, constituting a good material for 
the lime kiln. At its western escarpment, which passes 
Uirough the village of Avening nortliwards to Minchin- 
hampton, snd upon th6 western border of Bisley Common, 
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its position may frequently be detected by an abrupt step 
like ledge which it presents upon the surface of roads ; at 
Bussage it has been largely quarried for lime, also at 
Cowcombe, and near to Cirencester on the Stroud road ; 
the deep cutting at the eastern extremity of the Sapperton 
railway tunnel exposes it about the middle of the section. 
The white limestone is the basement bed of a series of 
limestones which, in passing upwards, become browner, 
less compact, and generally less distinctive in their aspect ; 
at Sapperton tunnel they are at least twenty feet in thick- 
ness, and, judging from several well sinkings, it would 
appear that some additional beds of a similar character were 
super-imposed ere there occurred a repetition of the marine 
conditions which obtained over the lower Great Oolite 
series. At about 100 feet above the Fullers earth, there 
re-appears irregular bands of marls and sandy partings, 
the beds of stone become very irregular in thickness and 
lamination ; shelly detritus reappears occasionally, Brachio- 
poda and Echinodermata, or fragments of the latter are 
common ; the former represented by Terehratula maxtUata 
or BJiynckoneUa obsoleta, the latter by Nucleolitrs Solodurirms 
or N. clunicularisy and the entire aspect agrees with that of 
the Forest Marble. The white limestones are upon the 
whole remarkably destitute of organic remains, at Bussage 
and at Cowcombe, a small area of the hard basement bed 
is crowded with the fine Pachyrisma grande, Mor. & Lye, 
associated with Natica Michelini, Natica grandis, Purpu- 
roidea Morissii and P. nodrdata. The shells have their 
tests preserved, converted into crystalline lime much 
softer than the hard investing granular limestone, and 
therefore very difficult, and frequentiy impossible, to 
separate from the matrix; disintegration by the action of 



frost afifording the only possible means of obtaming them. 
The persistency in the range and mineral (Character of 
these limestones, the absence of oblique lamination, of 
shelly drift, and of seams of marl, indicate that th^ were 
formed in a sea deeper and more tranquil than that of the 
shelly weatherstones and of the Forest Marble, the general 
condition being that of an entire absence of organic 
remains. 

An exception to this general barrenness occurred in a 
quarry now disused, two miles east of Minchinhampton, 
and worked for road stone ; the uppermost bed of lime- 
atone, sandy and haS coloured, produced the following 
shells stated in their order of abundance. Phdlodomya 
socialis, Luoma BtUona, (a shell often mistaken for L. 
lyrata, Fhil.^ Ceipomyd concentrica, C. Symondm, Cyprina 
Loweana^ Purpuroidea Morrimi, P. iwduUUa, Nerita mgosa, 
Nerinma funiculus^ AUmd am^ta, A, paradooMi, Geromya 
undulata, Cardkiin pss-boviSj Goniomya liMercOa, 

The extreme variability and absence of continuity in the 
marl and clay beds which divide the flaggy beds of the 
Forest Marble, has recently induced the officers of the 
Geological Ordnance Survey to select a boundary between 
that rock and the Glr^at Oolite, more persistent in its 
character than that of the Bradford Clay, and ht this 
purpose they propose to regard the uppermost of the 
limestone beds as tjlie termination of the Great Oolite ; a 
change of base line will extend the Forest Marble down- 
wards to a lower horizon than that of the bed which is 
regarded as the equivalent of the Bradford Clay. This 
proposed arrangement, it should «be understood, is one of 
convenience only, and is altogether independent of zoo- 
logical considerations. The most extensive sections of 

p 
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the beds which overlie the limestones, are those upon the 
Great Western Eidlwaj, near to the Tetbiuy-road station, 
these disclose a considerable series of thin bedded oolite 
and marls, characterized by the usual features of oblique 
lamination and occasionally shelly detritus, the marly 
bands containing Serpuloe and Brachiopoda ; a road side 
section adjoining the same station discloses the Bradford 
Clay with the characteristic, Terebratvla digona, T. orbicur 
laris, T. maaiUata, T, coarctcUa^ AvicuLa echinata, Pecten 
hemicostattUy Serptda, smaU smooth Terebratula, dwarfed 
specimens of Trigonia costata, two species of smaU Cidarida, 
casts of Cypricardia rostratay and a number of other small 
testacea, Gasteropoda being almost entirely absent, nor 
are there any remains of Apiocrinites, which are so charac- 
teristic of the clay at Bradford. Organic remains are for 
the most part only sparingly distributed throughout the 
Forest Marble, stems of Apiocrinites badly preserved and 
decapitated are not imcommon. At Chavenage, near 
Tetbury, are pits from which roofing tiles are raised; 
imlike the Stonesfield Slate, the hard flaggy stone does 
not split into thin laminoe by the action of frost and only 
requires to be dressed with a hammer. The surfaces of 
these flags abound with valves of small Oysters, Pectens, 
RhynchoneUce, LimcR, &c., all much compressed and distorted. 
The increasing use of slate has much lessened the demand 
for this heavy kind of covering, its weight being fully three 
times that of slate; the tile, however, possesses much 
advantage in point of comfort compared with slate, as it is 
a much worse conductor of heat, the upper parts of houses 
covered with the stone tiles are much less exposed to the 
vicissitudes of the external temperature. Various quarries 
in the vicinity of Cirencester, Tetbury, and Avening afford 
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sections of the Forest Marble, the large impressions upon 
the flaggy beds called ripple mark is of very general occur- 
rence. The several fossiliferous horizons of the Great 
Oolite and Forest Marble are ascertained with tolerable 
precision by the aid of well sinkings, aU of which pass 
down to the Fullers Earth, but in the upper portion of the 
Forest Marble the wells sometimes only reach the first 
retentive bed of clay, and as the position and extension of 
these is variable, they afford no certain guide to the thick- 
ness of the entire stage. From the foregoing sketch of 
the organisms of the upper portion of the Great Oolite, 
and of the Forest Marble, it will be perceived that they 
do not constitute an assemblage distinct from that of the 
Minchinhampton stone, and that there are only a small 
minority of species which are not found at the lower 
horizon of Minchinhampton Common. 



CHAPTER X. 

THE COBNBBASH. 

The Combrash, strictly speaking, does not occur witbin 
the hilly region of the Gotteswolds, it is only when the 
Forest Marble sinks down into the plain of Wiltshire, that 
the general boundary line of the Oombrash is attained. 
In Gloucestershire it is only recognized as an outlying 
portion of a larger mass, and much denuded, 2^ miles 
south east of Cirencester, on the road to Cricklade, only a 
few feet in depth is quarried to obtain the thin bedded, 
hard, flaggy, coarse brown stone, for rough walls and for 
road mending ; several limestone beds of this description, 
alternate with bands of brown or grey marls. Here, as in 
Wiltshire, the whole series abounds with fossils, more 
especially with Brachiopoda and with the fossil Anatinidoe, 
the latter are usually badly preserved, and have undergone 
so much compression and distortion, that the discrimina- 
tion of species (often very difficult with the Anatinidoe) 
can only be attempted in a small number of examples ; 
the number of species in this family may, tiiierefore, 
possibly be more considerable than is indicated by the 
following list, in which all undetermined or doubtful 
species are excluded. Species, with a * affixed to them. 
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are likewise found in the lower stage of the Great Oolite 
in the Cotteswolds, — 



Very 
abundant 



Less 
abundant. 



*Tereibratula intermedia, 

* ■ maxiUata. 

■ ' ohovata, 

Gresslya peregrina, Phil. sp. 
Myacites securtformis, Phil. sp. 



(Homomya) gibbosa. Sow. sp. 
edlceiformiSf Phil. sp. 



i 



Comparativelj ^ 



rare. 



Geromya coneentrica. Sow. sp. 
Pholadomya HeratUH, Ag. 
Lima dvplieata, Sow sp. 

eardiiformis, Sow. sp. 

pecHniformis, Schlot. sp. 

Modiola Sowerhii, D'Orb. 
Avicvla eehinata, Sow. 
NucleoUtee cUtmeularitf Ag. 

Trigonia eostata (var.) 
Astarte excavata. Sow. 
Goniomya litterata^ Phil. sp. 
OerviUia craseicosta, Mor. & Lye. 
Modiola hipartita, Sow. 
Avicula eostata. Sow. 
CardiiHim Buchiuvni^ Mor. Sc Lye 
Peeten lens, Sow. 

varans. Sow. 



Nucleolites einuatus. 

orbicularis. 



Holeetypus depressus, 

AcrosaUnia hemicidaroides, Wright. 

Diadema depressum. 



An examination of the foregoing list wiU render it 
evident that the Gombrash testacea are by no means 
disunited from those of the Great Oolite, and that they 
elearly form a portion of that assemblage. The marine 
conditions of this stage appear very much to haye re» 
sembled those under which the upper stage of the Inferior 
Oolite was formed, and accordingly there will be found to 
exist a very similar association of genera in both cases, 
there are also a considerable number of epecies common ta 
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both formations, but in the very great majority of such 
instances the identity will be found to be confined to 
species which are known to pass upwards through the 
Great Oolite of the Cotteswolds. The great resemblance, 
therefore, between the Combrash and the Inferior Oolite 
testaceous assemblages, depends upon the fact that the 
Combrash series consists for the most part of a portion of 
those Cotteswold forms which have a great stratigraphical 
range, and pass upwards through the Great Oolite. 

PALCEONTOLOGY OF THE GBEAT OOLITE. 

General remarks. The several rock masses of the Great 
Oolite have been shewn to consist of deposits which were 
formed under very different conditions of the old Jura sea, 
and each has accordingly been tenanted by certain families 
and genera of testacea, which have been found associated 
with particular petrographic conditions. Thus the great 
family of the fossil Anatinida are found almost exclusively 
in argillaceous deposits, as in the argillaceous limestone 
of the Spinosa stage in the Inferior oolite ; in the clays 
and marls of the Fullers earth ; in the argillaceous beds of 
the Combrash ; in the clays and shales of the Oxford Clay. 
The occurrence of this fiamily in the Great Oolite limestone 
is local only, and limited to an occasional seam of sandy 
marl or marly limestone, which is usually occupied by a 
single species of Phalodomya, such situations being quite 
distinct from, and usually distant from the shelly weather- 
stones of the Great Oolite. These shelly deposits have 
produced in the Minchinhampton district upwards of 80 
genera of Gasteropoda and Conchifera, and it is remarkable 
that in so large a number only 9 genera occur, which are 
not also found in the Inferior Oolite of the Cotteswolds, 
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and only 2 of the 9 genera are represented in the Great 
Oolite by more than a single species. These genera are — 



Purpuroidea, 


Umbrella, 


LimopsU, 


Fteroceras, 


Stomatia, 


Thracia. 


DeslongcTumsia. 


Fachyrisma. 


Pholas, 



But although the genera of Mollusca in the two formations 
are nearly all alike, the comparison, when applied to the 
species, produces very different results. The Great Oolite 
of the Minchinhampton district has produced — 



Species. 




Species. 


Gasteropoda 165 




20 


Conchifera 171 


Of which are found in 


45 




the Inferior Oolite. 


^^^ 



836 65 

So that 22 per cent, are common to both formations in 
the Cotteswolds. Possibly some few additional species 
may eventually be ascertained to occur in both formations, 
but their niunbers cannot materially affect the conclusion, 
that the same genera are represented for the most part by 
different species in the Inferior and Great Oolite. Even 
of the 65 species which pass upwards into the newer 
formation, there are some which re-appeared as varieties, 
whose aspect is sufficiently distinguished from those of 
the Inferior Oolite; Trigonia costata, Astarte excavata, A. 
elegans, Cypricardia BcUhonica, Trichites nodosiis, Modiola 
Sowerhii, Lima gibbosa, Myadtes calceiformiSf M, dilatus, 
lAwina BeUonay Turbo capitaneus, Pteropema costatuUiy 
Astarte rhomboidalis. The Cephalopoda and Brachiopoda 
are too few in number of species to form good elements 
for comparison, and the Echinodermata, although affording 
some species identical with Inferior Oolite forms, are 
greatly dwarfed, and their usual state of preservation is 
but indifferent. 



CHAPTER XI. 

FLUYIATILE, ESTUABT AKB MABINE DRIFTS. 

The surface of the high tahle land of the Gotteswold 
Hills is entirely destitute cf water worn deposits, which 
haTe resulted from the destructed of older rocks. A 
small thickness of loam usually overlies fragmentary oolite, 
which gradually hecomes more compact and regularly 
arranged downwards, until it forms laminod or portions of 
a bed divided into cubical masses. In this structure 
there may be recognized the effect of atmospheric causes, 
acting uniformly over the whole district, without respect 
to inequalities of groimd or height It is only when the 
hill coimtry gradually dips down to the plain of Wilts, or 
in the Northern Ootteswdlds to the vale of Moreton, that 
the surface becomes masked by thick deposits of marine 
water worn materials. In the vale of Moreton these 
deposits consist of what is termed Northern drifts a series 
cf beds of quartzore pebbles and siliceous sand, which 
covers a large portion of the surface over the counties of 
Chester, Stafford, Salop, Worcester and Warwick; lessening 
in importance southwards, and finding its extreme limit 
in that direction, in the vale of Moreton. This great 
deposit is not uniform in its character; in Staffordshire 



113 

and Shropshire the gravel is chiefly granitic, mixed with 
trappean rocks, and occasional large granite houlders; 
over Worcestershire and Gloucestershire the granites have 
disappeared, the pehhles heing quartoze, and hoth these 
and the sand are identical in character with the con- 
glomeritic portions of the new red sandstone of the 
midland counties, from which the drift has evidently heen 
derived. Over the plain of Wilts the drift is oolitic, 
mixed with chalk flints, deposits which everywhere cover 
the lower districts which slope towards the Thames and 
its tributaries, but is altogether absent in the higher 
region. Upon the outer flanks of the Cotteswolds, and in 
the interior valleys which have their exit at the western 
escarpment, or towards the Severn, are other deposits 
which would appear to be in part estuarine, in other 
instances altogether alluvial. The estuarine deposits 
evidently belong to more than one period, and are situated 
at diflerent and distinct levels, each of which must have 
pertained to very different hydrographic conditions. To 
the more ancient and higher of these estuarine deposits 
may be referred that upon the flank of Leckhampton Hill, 
about 700 feet above the sea, and described by Mr. Hull 
in his able memoir on the Pleistocene deposits of the 
Cotteswolds, published in the Journal of the Geological 
Society. This drift consists of oolitic water -worn 
materials, stratified, and clearly marks a period when the 
Cotteswolds at that locality were placed at least 700 feet 
beneath their present elevation; other localities, with 
similar deposits, have been discovered by Mr. HuU in the 
neighbourhood of Painswick, Whitcomb Wood, and 
Lyreford, near Whittington^ at the north end of Cleeve 
Cloud. The Box, near Minchinhampton, about 560 feet 
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above the ses, has one of these deposits consiatiiig of 
small partially rounded oolitie gravel, situated upon a 
kind of platfonn which overlies the Fullers earth. At the 
Hyde, on the sonthem aide of the vale of Brimseombe, 
and upon a similar platform overlying the Fullerv earth, 
and at about 500 feet above the sea, is » similar mass of 
rounded and stratified gravel, upward of 10 feet in 
tbickneBB. 

VALE OF BRIUSGOHBE. 



AllttvialDrilt 

The above section across the vale of Brimseombe shews 
clearly that the estuary deposits of the Gotteswolds are 
the products of more than one period, the higher of the 
two estuary beaches (0) being situated not less than 980 
leet hitler than the other which occurs upon the northern 
&ce of the valley, and near to the Brimseombe railway 
station. The bank of gravel in the latter position is 
dtuated at the an^e formed by the junction of two valleys ; 
deposits similarly placed are at Qannicox, near Stxoud, 
and in the village of Nailsworth, where a cutting, made to 
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fonn a site for the new Subseription Boom, disclosed beds 
of gravel, sand, and marl, the gravel being in layers 
alternately rounded and angular. In these instances of 
Stroud, Nailsworth and Brimseombe, the position of the 
gravel bank appears to have been directed by the figure of 
tiie valleys, and to have been formed in the eddy between 
the tidal currents which rushed up each bifiircating valley. 
The Stroud gravel has produced numerous fine teeth and 
tusks ot the fossil elephant, a fine collection of which has 
been made by Mr. Carpenter, of that place ; no shells 
have been preserved, and even bones or portions of them 
are rare ; it is only the enamel and dentine of the teeth, 
the hardest and most indestructible of animal substances, 
which has escaped decomposition. No marine shells have 
been discovered in these estuarine deposits ; oolitic water- 
worn fossils and oolitic corals are abundant, the entire 
deposit having been partially silicified. 

FLUVIATILE deposits! 

(Eecent or Pleistocene.) 
The interior valleys of the Cotteswolds have, for the 
most part, too great an inclination in their beds to allow 
of the accumulation of any very considerable Fluviatile 
beds, nevertheless the level floor-like bottom of many 
of the narrow valleys affords immistakable evidence of the 
presence of such deposits. J!he course of the streams in 
these valleys has so generally been subjected to the 
controlling power of man, that it is only when some new 
direction has been given to a stream, by the construction 
of a new channel or by other works connected wilbi mill 
power, that we can expect to meet with undisturbed 
deposits. Fortunately, an example of this kind has 
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recently occurred so perfect in all its details, that it will 
serve to convey a sufficient and accurate idea of these 
kind of deposits. At Dunkirk Mills, near Nailsworth, the 
construction of a new channel for the mill stream disclosed 
the subjoined section, for which I am indebted to Mr. G. 
F. Playne, who, from a just appreciation of its value to 
science, has preserved this record, together with the 
organic remains which were procured. The section 
follows the course of the new cutting, 46 feet in length 
and 12 in height; the soil higher than the section had 
been disturbed, and therefore is not noticed. 

1. BroTmish yellow day 1 to 2ft. 

2. Dark blue clay 2to5ft. 

d. White small oolitic gravel 6 inches to 2 ft. 

4. Black peaty day, bed alternating yriih 

white gravel 2 to 6ft. 

5. Large angular oolitic gravel 8 ft. 

6. Upper lias marl 

The white rounded gravel (3) appears to have been 
derived from the freestones of the Inferior oolite; the 
lower bed of gravel (5) is laiger, browner, and generally 
more angular : it reposes upon the blue clay of the upper 
Lias ; the bones and branches of trees occurred chiefly in 
the black peaty bed (4), and also in the white gravel (3). 
The vegetable remains, which were in immense abundance, 
consisted of trunks and branches of Scotch Fir, Birch, 
Beech, Ash, White Thorn ? Alder ? Hazel nuts. Fir cones, 
portions of Bushes and Equisetacea, shells of the fresh- 
water genera Lymnea, Valvata, and Cyclas. Bones, which 
mnst have belonged to many individuals of a very large 
species of Deer, nearly allied to the Rein Deer, of these 
the ponderous broken antlers are very striking objects ; 
portion of the skull and horns of the Red Deer ; teeth of 
the Ox and Horse ; jaw of a Pig ; tusk of a Boar, and the 
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left ramus of the lower jaw of the European Beaver; 
bones of the latter animal are very rarely found in this 
country, its presence in the streams of the Cotteswolds is 
therefore of interest, and proves the great antiquity of the 
deposit.'*' It is deserving also of notice that this varied 
and remarkable exemplification of the ancient fauna and 
flora of the Cotteswolds, occiured within the area of a few 
square yards. Landslips, which are numerous in the 
Nailsworth valley, and in the immediate vicinity of the 
foregoing section, have been justly referred to by Mr. 
Playne as a probable cause of alluvial accumulations; a 
mass of the Fullers earth, clay, and marl having descended 
the hill slope, might readily be expected to produce an 
obstruction to the usual course of the stream in the valley, 
and might even form a kind of pool or dam into which 
the spoils of the land would be transported in times of 
floods; a marsh with rushes, horsetails, and a peaty 
subsoil, would be concomitant with such conditions. 

* There can be no doubt that the Beayer formerly lived in the British Islands ; 
the absence of any record of the existence of the animal in England, may be 
admitted to prove the remoteness of the period at which it disappeared ; in wales 
it had become very rare in 1188, when Giraldus Cambrensis travelled in that 
countary, it was then found only in the river Teify ; that it must have been very 
scarce, even in earlier times, may be inferred from the laws of Howel dda, in 
which the price of a Beaver's skin is fixed at a hundred-and-twenty pence, which 
was a considerable sum in those days. 



DESCRIPTIONS 01* NEW SPECIES OF TESTACEA 
FIGURED OR CITED IN THIS WORK. 



I'ANCEEDtA OiBBOSl, LjC. Sp. noV. 

PL7,rig.4. 

Shell snbtrigonal, tumid, umbones eleVated, pointed, placed a little 
JEinterior to the middle of the Talves; the siirface has a posterioi* 
obtuse angle ; anterior side rather attenuated, posterior border curved 
elliptically. A few rugose phcations are visible towards the loweif 
border. Height, 10 lines ; lebgth, 13 lines ; diameter through both 
the valves, 6 lines. It is distinguished from all Othet species of this 
genus by the combination of a trigonal outline and tumid flgurOk 
Rare. 

Position and locality ; the shelly Wei^therstone of Minchinhampton 
Common. 

GEBvnjxi FOBNicATi, Lyc. sp. nov. 

Shell ovate, hinge line straight, oblique^ lengthened; umbones 
acute, elevated, anterior auricle short, sloping somewhat downwards^ 
dorsid surface very much elevated, and narrow, lines of growth 
numerous and faintly marked ; antero-inferior border slightly sinuated ; 
hinge plate narrow, sulcations numerous, irregular. The right or 
more flattened valve is unlmown. 

Gervillia glabrata, Eoch and Dunker, approximates to this Bpecies 
in figure, but that shell is more elongated, less convex, has a shorter 
hinge line., and much larger folds of growth. It is rare. 

Position, — The Cynocephala Stage. 

Locality, — ^Buckholt Wood. 

ASTABTE BUGHLOSA, LyO. Sp. llOV« 

Shell small, suborbicular, moderately convex, umbones depressed^ 
antero-mesial, no lunule, internal margins of the valves crenulated^ 
The surface has a fe# large longitudinal rugose irregular plications, 
and fine regular closely arranged concentnc striations, which are 
suddenly deflected upwards upon the posterior side, and form a kind 
of angle. The hinge diflers from the typical examples of the genud 
in possessing a very distinct rounded anterior lateral tootlu Bare* 

ft 



Position, the thin band of indurated marly rock which underlies the 
Ammonite bed of the Cynocephala Stage. 
Locality, Frocester Hill. 

Ahmonites Moob£i, Lye. sp. noT. 
FL 1, flgr. 2, 2 a. 

Shell discoidal, the sides much depressed, back acute, carina not 
elevated nor distinct, inner border of the whirls not truncated, number 
of whirls 4 or 5, enveloped to the extent of two-fifths of their diameter ; 
flexuose lines simple, rather imequal, very fine and densely arranged, 
so that their number can hardly be counted upon the last volution ; 
they are much inflected forwards towards the carina passing over it to 
tiie other side* In tiie yotmg state the flexuose lines or costa are 
much larger, more imequal, but are always simple ; the back is more 
obtuse and the carina more distinct, so that the change which takes 
place in the last volution is considerable. When only 3 whirls have 
been formed, the longer diameter of the aperture is equal to that of 
the umbilicus, but in the ultimate stage of growth it is much less and 
the general form is more depressed. The flexose lines are impressed 
apon the oasts. The septa have much general resemblance to those 
of A. radians, but both the supero-laterid and infero-lateral lobes are 
less inroduoed, and the latter is separated into two branches, of which 
the inner branch is the most produced. 

A. radians is the species which approaches most nearly to the 
present form, but our shell is more compressed, the back more acute. 
It has not any elevated carina, and the fine flexuose lines pass over the 
back. In A. radians the flexuose costce are always equal, in our 
species they are very unequal in the yoimg slate, and retain somewhat 
of this inequality throughout the growth of the species. The change 
from the large costa of the young state to the fine lines of the last 
whirl is veiy sudden, and aflbrds a strong contrast within the umbilicus. 
A. radians has nothing of this character, its whirls are more convex, 
the costa are very much fewer, and are symetrical throughout all 
stages of growth. 

The test is very tiiin, but is usually preserved over the greater 
portion of the specimens. 

Diameter across the largest specimen 3^ in. 

■ of the aperture longitudinally IJ in. 

of the umbilicus If in. 

■' across the aperture -5- in 

10 

The name from Charles Moore, Esq., whose researches in the more 
minute forms of Brachiopoda have enlarged the boimdaries of science. 

Position and locality, — ^Frocester Hill, in the Ammonite bed, where 
it is not uncommon. 

QTLYPU(Ek PUCATi, Lyc. sp. nov. 

Shell small, elongated, slightly oblique, apex of the larger valve, 
pointed and curved forwards, with a small subterminal mirfaoe of 
attachment ; the surface has rugose plications, and there are several 
longitudinal sulcations towards the lower portion of the vftlve ; there 



123 

is also a posterior longitudinal groove near to the posterior margin. 
Length 7 lines, breadth 5 lines ; convexity of the larger valve 8 lines. 
A small species distinguished by the longitudinal plications, lengthened 
figure, and beak like apex. 

Position and locality, — Bare in the Ammonite bed at Haresfield 
HilL 

NAncA oppELENsis, Lyc. sp. nov. 

PL 1, fig. 4i 

Shell subhemispherical, ventricose; spire moderately elevated con- 
sisting of five volutions, narrow and rounded at their upper borders ; 
aperture ovate, columella large, rounded, and imperforate ; the surface 
of the last volution has several (5-6) slightly elevated encircling lines. 
The general figure resembles the young shell of N. adducta, but it has 
one more volution, the aperture is more contracted, iJie encircling 
lines is likewise a good distinguishing. feature. 

Position and locality ; the NaUsworth bed at the base of the 
Cynocephala Stage, where it is rare. 

Ahmomites Leceekbyi, Lyc. nov. sp. 
PL 2, fig. 7. 

Shell sub-discoidal, compressed, not carinated ; whirls rounded snd 
transversely sulcated; sulcations placed at imequal intervals, large and 
deep, becoming more nearly approximated towards the aperture, the 
last volution having 12 sulcations. Aperture elliptical, the whirls 
being only slightly embraced. Umbilicus large, and exhibiting all the 
volutions. Test not preserved. 

A remarkable species, nearly allied in the general figure and 
sulcations to A. Germaini, d'Orb. ter. jurr. ; pi. 101, but it has less 
convexity, and the sulcations unlike d'Orbigny's species, are placed 
irregularly and are more numerous, so that the latter portion of the 
last volution much resembles A. torulosus for which it might be 
mistaken in the absence of other portions of the specimen. The 
absence of the test renders the description incomplete. Longer 
diameter of the aperture 7-8 inch.; opposite diameter | inch.; 
diameter of the last volution 2^ inches, of Uie umbilicus | inch. 

Locality, Frocester Hill. Ammonite bed. 

Nebincea Oppelensis, Lyc. sp. nov. 

PL 2, fig. 6, 6a. 

Shell much elongated, cylindrical, volutions regular, sUghtiy tumid 
at their junctions and narrow, so that their height is about one fourth 
less than their' transverse diameter; columella large, imperforate, 
aperture very narrow and tortuous, with two folds upon the pillar 
which have a wide base ; and one upon the posterior wall ; the outer 
wall has three folds, which are expanded at the base, the posterior 
fold projecting but slightly. The absence of bifurcations in die outer 
folds separates it from N. trachea, DesL ; the figure of the shell is 
likewise more lengthened. Oolite marl, Selsley Hill. 
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Nebdkba Cottis8woxj>i(R, Lye. ep. nov. 

FL 2, fig. 3, S». 

Shell conico-cylindrical, Tolntions narrow, numerous, increasing in 
height with adyance of growth, pfvand at their junctions, excepting in 
the later volutions which have their junctions linear and flattened ; 
columella large imperforate; aperture narrow, tortuous, with three 
narrow straight coAtiguous folds upon the columella; one large curved 
fold upon the posterior wall ; two upon the outer wall, the anterior 
one of which is very large. Ahundant in the marl^ limestone of ^he 
Nailsworth valley and also at Selsley HiU. 

Nbbimcba oBiLGnja, Lye. 

PL 2, fig. 8, 8a. 

Syn, CkenkfUtzut ^aeiliSj Itycett, Ann, <& Mag,, of Nat. ^UU 185.0, 

Volutions smooth, not elevated, shell cylindrical, columella imper* 
folate, destitute of folds ; outer wall with a single large mesial fold, acute 
at its extremity. All the examples consist of crystalline carhonate of 
lime, in which the internal characters are ohliterated; fortunately a 
9ingle volution contains opal^e limestone, and exhibits the figure of the 
interior cavity. This is the least complicated form of the genus 
constituting the subgenus NerineUa of Shar|>e. Kare, in marly 
limestone, Nailsworth Hill. 

NsBiNazA JoNEsn, Lye. sp. nov, 

PL 2, fig, 4. 

Shell elongated suboylindrical, volutions very numerous, the smaller 
ones naqrpw ^d tumid, projecting at their posterior borders; the 
larger volutions increase in height, and the figure of the shell beponies 
somewhat more conical, and the junctions of the volutions only 
9lightly projecting. As all the specunens consist of crystalline lime, 
the intem^i characters are doubtiul ; the rapidly increasing height of 
the volutions, together with the i^arrow cyhndncal figure sufficiently 
distinguish it. Bare, marly limestone, NaUsworth HiU. 

PlTBPUBpIDEA INSIONIS, LyC, UOV. Sp. 

PL 7, fig. 8, 8a. 

Ventricose, spire short, angulated, ap'erture large, columella with an 
umbilical groove, b^al notch obsolete. 

Spire short, volutions 5-6 with tubercles at the angles, 9-10 to a 
volution; the tubercles are depressed and disappear upon the last 
volution, so that the latter portion is not angulated, there are some 
large transverse plications, but the shell is destitute of other ornament. 
The columellar lip is much depressed and curved near to the base 
behind which is a strongly marked umbilical groove ; the basal notch 
is very slightiy defined, the junction of the columellar and outer lips 
forming a gentie curvature. 

The absence of a basal notch, the ventricose figure and short spire 
will distinguish it ^m P. nodulataj the species which it most nearly 
resembles^ 
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Position and loeaHty, — MinGhinhamptOD Common, in the bed of 
plfmking, associated with other examples of the genus. Bare. 

ACTEONINA ANTiqUA, I^Q. Sp, nOV. 
PI, 4, fig. 8. 

Shell oblong turrited, spire produced, small, consisting of five 
depressed volutions, rounded upon their upper bordOTS, apex rather 
obtuse ; aperture large, narrow above and much expanded beneath ; 
columella curved and emarginated at its base. 

Position and locality ; the Spinosa Stage at Bodborough Hill. 

Agteonina gonvoluta. Lye. sp« nov. 
PL 4, fig. 7. 

Shell oblong, rather compressed at the sides; spire depressed 
scarcely produced, consisting of five volutions which embrace each 
other and rise but little above the body whirl, ape:| obtuse ; aperture 
lengthened, very narrow above, more expanded towards the base ; 
columella curved at the base, emarginated and slightly twisted. The 
shorter spire narrower aperture and more cylindrical figiure distinguish 
it from !3ulla? primoevf^ Desl. 

Position and locaMy » the Spinosa Stage at Bodborough Hill. 

Bulla Favbbi, Lye. sp. nov. 
PI. 4, fig. y. 

Shell ovate, ventricoae, or piriform, smumit contracted and nearly 
concealing the inney volutions, the first of which is slightly elevated ; 
the columella at the base is slightly twisted : the aperture is large, 
ovate anteriorly, and moderately contracted posteriorly. The general 
figure is shorteir apd more timiid than is seen in other Lower Jurassic 
Species. 

PositUm and locality^ — The Spinosa Stage, near to the village of 
Avening, collected in the same bed with Hon\omya gibbosa and 
P^oladomya Dewal^uea. 

TuBpo liTHEBiDGn, Lyc. sp^ nov. 
PL 6, fig. 3. 

Shell turrited, conical, apex acute, umbilicus contracted; spire 
sinistral, whirls (6) flattened and ornamented with numerous rows of 
encircling granules, regular, equal, distinct and connected by as many 
fine encircling lines ; the last volution is ventricose, the base is 
ypuuded, hfks numerous densely encircling lines, the narrow umbilicus 
having a distinct row of granules encircling its edge ; the aperture is 
rounded and moderately large. 

Position and locality. — ^A rare and remarkable species found in the 
Gryphite grit of Bodborough Hill, Mr. Etheridge has also a specimen,^ 
procured I believe, from Dundry. 

CUCULLGEA TEERUGINEA, LyC. Sp. UOV. 

Shell elongated, umbones large elevated, rather compressed, nearl^r 
mesial, separated by a large area; hinge line much lengthened^ 
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angular at both the extremities, the anterior, forms a right angle with 
the anterior, the other an obtuse angle with the posterior border ; a 
posterior obtuse ridge separates an excavated area from the other 
portion of the surface ; the base curves gently ; the surface is orna- 
mented with very numerous rather irregular radiating costa; which 
cover its entire surface, excepting the posterior slope upon which they 
are very faintly traced; the costa are impressed by numerous fine 
lines of growth, rendering the surface rather rugose. 

In common with other examples of this genus, the radiating costa 
ere more conspicuous in young than in adidt shells, they are also in 
some instances indistinct or absent upon the middle of the surface. 
The lengthened hinge line, together with the large submesial com- 
pressed umbones, and nearly equal radiating costa, will serve to dis- 
tinguish it from other species of the Lower Jurassic rocks. 

Length, 21 lines ; height, 13 lines ; diameter through the valves, 15 
lines. 

Position, the Ammonite bed of the Cynocephala Stage. 

Locality, Frocester HilL 

LncA oouncA, Lye. sp. nov. 

Shell subhemispherioal, umbones anterior, elevated, pointed, equally 
And widely divergent; hinge line very short, the anterior auricle 
being only very slightly produced, anterior aperture large lanceolate ; 
anterior side very steep and straight, the other borders gracefully 
rounded ; the whole shell except upon the anterior side being com- 
pressed ; lines of growth usually few, irregular and strongly marked ; 
radiating costa (about 50) flattened, wider than the interstitial spaces 
and somewhat waved ; perfect only in young specimens. 

With advance of growth the costa became obliterated, except that 
usually some traces of them may be discerned upon the anterior slope. 

The lengthened figure, steep anterior slope, pointed, elevated 
umbones, short mon-aurited hiinge line and compression of the 
posterior side, are the characteristic features. 

Position and locality. — ^It occurs abundantly in the freestone beds 
fit Nailsworth Hill. 

Height 3i, breadth 2|, through both valves li inches. 

COBBIB (COBBICELLA.) SUBffiQmULTEEi, LyC. Sp. nOV. 

Shell ovate, moderately tumid near to the umbones; whidi are 
iERnall, pointed and nearly mesial, hinge margin curved, no posterior 
•angle ; the surface smooth with fine irregular plications. 

Length, 3 inches ; height, 1} inches ; diameter through both the 
waives, I inch. 

Nearly allied to Corbis loBvis, Sow., but more tumid. 

Position, the Spinosa Stage in the Giyphite grit 

Jjocality, Bodborough HilL 

AsTASTB coBDiFOBMis, Lyc. sp. nov. 

Shell subcordiform, tumid at the middle, compressed at the two 
extremities of the valves ; umbones anterior compressed, no lunule ; 
hinge border l^igthened, slightly curved and nearly horizontaL 



The greatest conyexity is aboat the middle of the valve, the anterior 
side being much compressed. 

The surface has ^e regular longitudinal striations, the lines of 
growth are inconspicuous. Length, 2 inches ; height, 1^ inches ; 
diameter through both the valves, J inch. It is allied to Astarte 
rhomboidalis, but is shorter, the anterior side more compressed, the 
general figure more tumid, and it is destitute of the large plications 
which characterize that species. 

Position ; the Giyphite grit bed of the Spinosa Stage. 

Locality^ Kodborough Hill. 

TuEBO OppELEifsis, Lyc« nov. sp. 
PL 3, fig. 8* 

Shell conical, turrited, imperforate, spire sinistral, whirls flattened^ 
carinated and angulated at their lower borders, furnished with a 
a single encircling row of depressed tubercles, about 3 6 in a Yolution ;- 
from each tubercle a small rib or elevation proceeds obliquely upwards 
and forwards, aperture round, moderately large. 

A remarkable species, resembling T. Bertholeti, d'Orb., in its general 
figure and sinistral spire, but the latter species has a double row of 
tubercles, and is destitute of the transverse rib. 

Poiition and locality, — The bed of hard cream^olottred limestone 
with Nerinoeas. Nailsworth Hill. 

Gebvilija pbcelonga, Lye. sp. nov. 
PI. 6, flg. 6. 

9 

Shell greatly elongated, slightly curved, subcylindrical in the middle* 
and attenuated towards the extremities. YaLves unequal in their 
con\exit7, nmbones small, obUque, pointed, separated by a very 
lengthened hinge area, anterior auricle produced and pointed, posterior 
auricle much compressed, lengthened, and produced only slightly 
from the body of the valves, so that the posterior side of the shell i» 
nearly straight throughout its length ; hinge plate, lengthened with 
eight or nine irregular pits; inner teeth, three, lengthened, very 
oblique ; anterior margin of the valves tortuous ; itte surfaces of the 
valves with large irregular rugose phcations. 

A species more oblique, more tumid in the middle portion, more 
lengthened in the hinge Ime than G. lanceolata or G. Siliqua, it ha9 
also eight or nine hinge pits, the other species having only throe or 
four. The hinge border is upwards of three-fifths the entire length 
of the shell. 

Position, the Spinosa Stage of the Liferior oolite, in the Giyphit«r 
grit. 

Locality, — ^Eodb(»'ough Hill. 

LniA ORNATA, Lye. sp. nov. 

Fl. 1, fiff. &r 

Shell tumid, oblique, umbones pointed, auricles eostated, small^ 
nearly equal, anterior eJope straight and steep ; costa radiating over 
the whole sheU, regular, rounded, moderate^ elevated and rather 
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tlisiantiy arranged ; about 82 in number. The entire surface of the 
shell is covered with a delicate net work of radiating and concentric 
lines, knotted at their junctions ; both the kinds of lines being of 
equal size, and more readily distinguishable upon the sides of the 
costa, and in the interstitial spaces. Height, 12 lines ; opposite 
diameter, 9 lines ; diameter tiurough both the valves, 7 lines. 

Position, the Ammonite bed of the Cynocephala Stage. 

Locality, — Frocester Hill. 

Opis cobdifobmis, Lye. sp. noY. 
PL 4, fig. 2, 2 a. 

Shell ovately trigonal, very Convex, umbones large, incurred, lunule 
large, cordiform moderately Or not much excavated, its marg^ 
rounded; posterior angle obtuse and not prominent, postdriOT sUrf&be 
moderately large and convex ; plications of growth few and large ; 
concentric striations regular, closely arranged and deeply impressed^ 
excepting upon the surface posterior to the dorsal angle. The test is 
of great thickness, the hinge large, the teeth massive, and the inner 
margins of the valves strongly Crenulated. 

Height, 16 lines; opposite diametdr, 14 lines; diameter through 
both the valves, 12 lines. 

The ovate figure without angularity, the slight excavation of the 
lunule, and the convexity of the posterior surface will readily distin* 
guish it from other Lower Jurassic examples. 

Position, the Spinosa Stage of the Inferior oolite. 

Locality, Bodborough Hill in the Gxyphite grit bed, where it is 
abundant * 

Mytilus lunulabis. Lye. sp* novi 

Shell with the apex acute, convex anteriorly, compressed J>osteriorly, 
the anterior side is steep, sUghtiy exCaVated, having an acute ridge at 
its superior margin its whole length ; the surface is smooth, and 
shining with fine irregular concentric lines of growth. The steep 
anterior side, slightly curved form and acute anterior margin, serve to 
distinguish it readily firom other contemporary species. 

It has been omitted in the list of shells from the Nailsworth bed at 
the base of the Gynocephsda stage, at which place I procured speci- 
niens, in company with my friend Mr. Moore, of Bath. It also occurs 
iA the Spinosa stag6 of the Inferior oolite at Bodborough Hill, in the 
Gryphite grit ; the latter bed having yielded many specimens ; my 
cabinet contdns likewise a single specimen from the Nerinoea lime< 
stone of the Fimbria Stage. 

CoBBis (Cobbicella) comflanata. Lye. sp. no v. 

PI. 6, fig. li 

Shell elongated, rather compressed, ovate, umbones small, antero- 
mesial, pointed, hmge border lengthened, nearly straight, and almost 
horizontal, posterior surface with a faintiy marked angle, concentric 
pfieations, irregular, and not very prominent. Hinge, with tWo 
cardinal triangular teeth, and one distant lateral tooth in each valve, 
inner margins of the valves smooth* The surface destitute of oma^ 
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inent, the superior size of the posterior side, the absence of an anterior 
lateral tooth, are features which distinguish this subgenus from the 
^icfid forms of Gorbis ; the present is the most lengthened and com* 
pressed Inferior Oolite example of the subgenus. 

Length, 2f inches ; height, 1 J ; diameter, through both the vsdyes, 
f of an inch. 

Position, the Spinosa Stage of the Inferior Oolite. 

Locality y Bodborongh Hill. 

MyACTTES COMPRESSIUSCULUSj I^c 
PI. 6, flg» 1. 

Shell elongated, compressed^ umbones small, contiguous, submesial, 
and very little elevated above the superior border; anterior slope, 
lengthened, oblique, the extremity rounded, posterior and superior or 
hinge margin lengthened and horizontal, or slightly concave, its 
extremity rather attenuated and slightly reflected ; lower border curved, 
and nearly parallel to the superior border ; both the extremities have 
an opening, of which the posterior is the larger ; longitudinal plica- 
tions fine and densely arranged. The rows of radiating granules upon 
the outer tegument are regular, and arranged at moderate distances, 
the granules are elevated, and rather distantly arranged in the rows. 

Height, 14 lines ; length, 29 lines ; thickness through the valves, 7 
lines. 

The very compressed form and smooth surface wiU readily distin^ 
guish it from contemporaneous species of this genus ; it is rare» 

Position, — The Spinosa Stage of the Inferior Oolite. 

Locality, — Hodborough Hill, in the Gryphite grit bed. 



NOTES. 

Ferruginoui oolite near Cheltenham, — The remarkable mineral 
character of this deposit so nearly resembles the Northamptonshire 
iron-ore, that the probable synchronism of both may be predicated ; 
in Switzerland and Swabia similar beds occur, and in the latter comitiy 
they are also quarried for iron-ore. 

Homomya gibhosa, — ^The tests of Conohifera are not preserved in 
the Pholadomya grit, and casts of this large species, however well they 
may be preserved, never shew any traces of muscular impressions, 
unhke the casts of Myacites generally, which often exhibit both the 
adductor and siphonal scars; &e same observation will also apply to 
the fine Homomya ! crassiuscula of the Gtyphite grit, which at Rod- 
borough Hill is so often procured with the test entire, or only 
fractured in separating it from the matrix ; in this latter instimce, so 
favourable for the examination of the muscular impressions, no such 
traces are present, although the test is of considerable thickness ; the 
absence of distinct impressions coincides with Pholadomya rather 
than with Myacites. In the Homomyas some few faintly marked 
radiating lines may sometimes be detected upon the umbones, but 
these never pass over the sides of the shell, as in Pholadomya ; H. 
crassiuscula sometimes exhibits these. The absence of this feature, 
together with the absence of muscular scars, and of an outer granu- 
lated tegument, tend to approximate the Homomyse to Pholadomyse 
rather than to Myacites, and should this view be adopted, Homomya 
will form a very distinct subgenus of Pholadomya. The Gryphite grit 
shell is distmguished from the other by the smaller, more compressed, 
less elevated umbones, and by a general compression of the anterior 
side, which on the contrary is very tumid in H. gibbosa ; the species 
figured by Ajassiz under this name, it should be mentioned, is alto- 
gether distinct, and is a shell very characteristic of the Fuller's Earth. 

Ancient Strait or Chulf of the Sea separating England from Wales, 
— The diluvial beaches and shingle beds of the Gotteswolds have not 
preserved any marine shells, but &ey have been collected from several 
localities in the counties of Salop, Stafford, and Worcester. The 
following list of these shells, which were obtained chiefly at Eempsey, 
near Worcester, will be found in the Silurian system of Sir B. 
Murchison, p. 663 : — 

TurriteUa unguiUna Littorina Uttorea 
terebra Cypraa pedictUus 
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Purpura iapillus Murex erinaceous 

Buccinum reticulatum Bulla ampulla 

Tellina solidula Dentallium entalU 

Cardium tuberculatum Astarte 

Cyprina Ulandica Dorax 

Others imperfect. 

In an interesting little memoir by my friend Professor Bnckmaiiy 
entitled " The Ancient Straits of Malvern," will be fomid a list of 
marine plants, discovered by the author, now growing in the valley of 
the Severn in Worcestershire. 

Scripus maritimus Bupleurum tenuissimum 

Gastridium lendigerum (Enanthe pimpineUoidet 

Poa distans Smymium Olusatrum 

Triticum juncaum Olaux maritima 

Irie fcBtidisHma Samolus Valerandi 

Zepidum ruderale Plantago maritima 

Er odium maritimum Atriplex rosea 

Rosa spinosissima Rumex maritimuji 

Apium graveolens Arenaria marina 

It is observed that *' the plants in this list, though not all perfeody 
marine, are yet such as elect to grow by the sea side, henoe their 
prevfidence in the district under review affords good evidence that 
marine conditions once prevailed along the greater part of the valley 
of the Severn, and that the marine waters were far wider than the 
reach of even the floods of our days." 

Ostrea acuminata and 0. rugosa. — It is uot imcommon to meet with 
specimens of the former shell, which have towards their lower borders 
the radiating or perpendicular sulcations which distinguish 0. rugosa, 
it is therefore not improbable that the latter may be only a variety of 
the other abundant and well known form. 

The Cgnocephala ^to^e.-^Buring the progress of these pages through 
the press two memoirs have been published, one by my friend Dr. 
Wright, on the " So called sands of the Inferior Oolite," the other by 
Dr. Albert Oppel, of Stuttgard, on " The Jura formation of England 
in comparison with that of France and Germany'* In bofii of these 
works the Cynocephala stage has been referred to the Upper lias. 
The perusal of these memoirs has not tended to alter the views, stated 
in a former part of this work, in which a position is claimed for the 
stage distinct from the Upper Lias. My friend Mr. Moore, of Bath, 
whose researches in the Upper Lias of Somerset have resulted in 
varied and important discoveries, only a small portion of which are as 
yet before the pubhc, and whose acquaintance with that stage extends 
to great minuteness of detail, forwarded to me for comparison an 
extensive series of testacea, amoimting to not less than 130 species. 
In this fauna so varied and comprehensive, two species only could be 
identified with those of the Cynocephala stage of the Cotteswolds, 
viz., Ammonites striatulus and A. variabilis, shells which occur only in 
the highest bed of the Somerset Upper Lias. The fossils in question 
have been collected with great care, so that Mr. Moore is able to 
assign all the species to their true position in the stage. It may be 
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predicted that the publication of this fauna, the greater portion of 
which is new to science, will tend materiallj to establish its distinct- 
ness from the Middle Lias on the one hand, and from the Gynocephala 
stage on the other, notwithstanding the gradual approximation in 
mineral character and distinctness of the boundary line at the base of 
the Gynocephala Stage. 

Beds of Ammonites and Belemnites. — The occurrence of shells of 
Cephalopoda of all ages crowded together in the same bed, and in an 
imbroken condition, can readily be accounted for upon the hypothesis 
that their place of sepulture was selected by them, and that they 
perished in the retreat which they had chosen for their place of repose 
during that seasonal period of torpidity, which would appear to be & 
law in their economy. For a full and interesting accoimt of this law 
as exemplified in tbe Cephalopod which inhabits the Orgonanta 
Argo, the reader is referred to the description of Madame Jeannette 
Power, who observed its habits in the bay of Messina. It will be 
readily imderstood that should a deposit of any kind cover the spot in 
question during the season of torpidity, in consequence of a sluft of 
currents, of estuarine action or from other causes, that the Cephalo- 
poda would be at once entombed in their place of retreat, and become 
denizens of the fossil kingdom. In no other manner does it seem 
probable that we should find an aggregation of a single species of 
swimming moUusks, having nearly exclusive possession of any given 
spot, occurring in a perfect condition, and including individuals of 
every stage of growth. Occurrences of this kind woiild take place at 
very uncertain intervals, and would be more or less partial in their 
operation, so that in certain instances shells in juxta position may 
have owed their extinction to very difiierent causes. 

RhynchoneUa acuta and J2. Cynocephala, — That the latter is prob- 
ably only a smaller variety of the former species induced by altered 
marine conditions, may be inferred from an examination of their 
distinctive characters. The general figure of each is alike, the only 
essential difference between them consists in the number of the 
anterior elevated plaits and of the lateral folds. The learned author 
of the British Brachiopoda (Davidson, Ool. and Lias Brach., p. 3, 
1852) relies upon the number of these plaits and folds as forming 
specific distinctions, R. acuta having one, and R. cynocephala usually 
two plaits ; but the latter shell has occasionally only one plait as in U. 
acutaf and occasionally three plaits. Even in R. acuta my friend Mr. 
Jc»)es, of Gloucester, has a specimen with two plaits. In the lateral 
folds the distinction again fails ; R. acuta is stated to have three ; the 
other four folds, but my specimens shew great uncertainty and 
irregularity in the folds, for B. cynocephala has indifierently two, 
three or four folds, and the number of folds are not sdways alike 
upon both sides of the same specimen, the latter observation applies 
equally to B. acuta. I conclude, therefore, that no distinction of 
specific value can be established between these remarkable Bhyncho- 
nella, and that the distinction of size and of the usual number of 
plaits is due to locality and position. The student should bear in 
mind this instructive example of the care required in forming species 
of Brachiopoda, 
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Aitarte complanata Boemer, — The small shell assigned to this 
-species may possihly be only a dwarfed variety of Astarte exoavata. 
Sow., a species which yaries so much even in the same bed, that it is 
not easy to define the amomit of its yariations of form. Boemer's 
i3heU belongs to the Upper lias mart, a little lower than the position 
of our specimens ; these seem to want the clearly defined excavated 
Imnide of the tvpical A. excavata, and there is also a flattening upon 
the posterior side which seems to bo a constant character in our 
complanata form. 

Avicvla compUcata, Buckman. — ^Although upwards of eleven years 
have elapsed since the larger valve of this remarkable species was 
described in the Geolo^ of Cheltenham, and specimens are abundant, 
-tiie smaller valve remams unknown. 

Terebratula glohata, Sow, — ^The Cotteswold variely of this shell 
differs materially firom the typical or Dundry type, and as it occurs in 
immense abundance through the upper beds of the Inferior Oolite^ 
extending the whole range of the Cotteswolds, the diffisrence is worthy 
of notice ; the figure of the Cotteswold varied is more elongated, the 
anterior folds bmng very strongly defined ; between this form and T. 
PhUlipsi the transition is so gradual, that after the inspection of a 
good connecting series of specimens, confidence in the specific valve 
of T. PhiUipsi is much lessened. Fine typical examples of T. 
Phillipsi do not occur higher than the Fimlnia Stage of the 
Inferior Oolite, where it is rare. Another constant companion of T. 
globata, and nearly resembling it, is a form usually attributed to a 
small variety of T. perovalis; equally abundant with T. globata, its 
only distinction consists in a more depressed form and smaller anterior 
folds ; in this instance, not less than in T. Phillipsi, we find the same 
gradual transition of form. 

Cynocephala Stage in the Department of the MozeUe, — The Ores 
Supraliassique, and the Hydroxide ooUtique of M. Terquem, probably 
in their aggregate are the equivalents of our Cynocephala Stage ; the 
Mozelle beds have a larger assemblage of the Anatinidoe and two 
species of Tancredia (Hettangia) Dionvillensis and depressa, both 
occur in the Cotteswolds, but in higher stages — T. depressa having 
been procured in the freestones, and T. Dionvillensis, which is only a 
synonym of T. donaciformis, in the Gxyphite Grit of the Inferior 
Oolite. 

Teatacea figured in this Work, — Plate 1 and plate 2, fig. 7, consist 
of a few sheik proper to the Cynocephala Stage, and with two excep- 
tions have not heretofore been figured ; the Ammonites which pass 
downwards into the Upper Lias, and the Conchifera which are found 
likewise in the Inferior OoHte, have no place here. Plates 2 and 3 
•consist of species proper to the Fimbria Stage ; 4, 5 and 6 of species 
proper to the Spinosa Stage. It may be objected that these plates 
are not occupied with the more common shells characteristic of the 
Inferior Oolite, as Ammonites Parkinsoni, Nucleolites sinuatus, 
Holectypus depressus, Lima pectiniformis, Trigonia costata, Modiola 
Sowerbii, Terebratula fimbria, Ehynchonella spinosa, &c. These are, 
indeed, very well known forms, and have been so repeatedly figur^ in 
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general treatises on Geology as examples of Inferior Oolite fossils,, 
that their aspects are probably familiar even to the general reader ; it 
has been deemed preferable to select fossils which, though less 
abnndant, are equally characteristic of the formation, and of which a 
portion are altogether new to science. It would have been easy to 
make additions to the number of these new forms by means of 
additional plates, but as tlys would necessarily have enhanced the 
price of the work, and as it is not intended to present a monograph of 
Inferior Oolite fossils, the present plan has appeared to be the one 
best calculated to falfil the intentions of the author. With respect to- 
the Great Oolite fossils, these have so recently been figured and 
published by the PaloBontographical Society, that it may be considered 
as superfluous to occupy much space with their forms, accordingly a 
single plate only (7) has been assigned to them. The specimens 
selected are intended to illustrate genera as well as species, and include 
two (Purpuroidea insignis and Tancredia gibbosaj which are now for 
the first tmie figured and described. 

Study of the Natural History Characters of Ammonites, — The very^ 
limited vertical range of Ihe species of Ammonites, renders them 
guides of a superior value in determining the stratigraphical position 
of the beds which contain them. In this the most varied, most 
extensive, and most interesting genus of fossil moUusca, the dis- 
crimination of species is sometimes only to be effected by an amount 
of study and research applied to the subject, that few persons, 
excepting naturalists, would be inclined to imdertake. The change of 
the genmd form, and of the ornaments which were continuously in 
progress during the life of the animal, together with the final 
degeneration and vanishing of those distinguishing features in old 
age, would inevitably produce much confusion and perplexity were it 
not for the assistance derived from certain internal characters, which 
are of superior constancy and importance. These consist in the figure 
and arrangement of the internal foliated septa, or borders of the plates 
which divide the chambers, and although these foliated figures 
underwent certain minor modifications during the growth of the 
Mollusk, stiU by comparing Ammonites of nearly equal size, or the 
corresponding portions of different specimens, it is easy to discriminate 
differences in the foliations without having acquired any fiirther 
sdentifio knowledge upon the subject, so as to enable the observer ta 
determine that any too well preserved specimens belong to the same 
species or otherwise. The absence of a portion of the external test 
exposes the foUated septa ; but when the test covers the whole surface, 
or when the cast only of the external mould remains, we can only 
study the figure and ornaments ; internal casts on the other hand are 
usually altogether worthless, inasmuch as both the foliated septa and 
exterior ornaments are absent. However, to acquire a sufiioiently 
discriminating knowledge of the leading forms of Ammonite which 
oharaoteiize Sie different formations, it is only necessary to regard the 
more obvious characters of form and external ornaments. The im- 
portance <^ the septa in assistine the discrimination of Ammonites 
was first pointed out by lioopold Von Buck, and subsequently has 
been very ftilly exemplified and extended by Aleide d'Orbigny both in 
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his Cours elementaire de Paleoniogic, and in his more important work 
Pfideontologic Francaise, to which the reader is refeir^ for ample 
information upon this subject 

Ammonites radians, — ^Four Ammonites, which have passed under 
the name of RadianSf and are nearly allied to each other, occur 
together and abundantly in the Frocester Hill bed, and may be studied 
in fdl their stages of growth; these cdkisist of A. radians Dewal- 
queanus, A. radians Orbignianus, A. radians striatulus, and A. Thouar- 
sensis or Gomensis. Of these striatulus and Thouarsensis may 
possibly be only varieties of the same species, the latter form having 
the more tumid figure, elevated keel and compressed dorsal surface. 
M. D'Orbigny has considered them distinct species. Between 
striatulus and Orbignianus the distinctions are more clearly marked, 
in striatulus the dorsal keel is more conspicuous, the costa are larger, 
more curved, and much more distant, so that taking a specimen of 
medium size the number in a volution is 40, in radians Orbignianus it 
is 95. The foliated septa afford another distinction in the lateral 
saddle, more especially the figure is quite distinct, being veiy wide in 
striatulus, divided upon the summit, and less festooned than in the 
other shell, there are also other distinctions of less value, and 
unnecessary to recite. In radians Bewalqueanus, which is a much 
smaller form, the costa become so many narrow, acute, closely 
arranged, and scarcely curved lines, about 120 in the last volution ; 
the dorsal keel is but little produced. The Upper lias examples of 
these Ammonites present similar distinctions equally clearly marked. 
A specimen labelled radians by Dr. A. Fraas is A. striatulus; the 
description of radians given by D'Orbigny, Terr. Jur., is that of 
striatulus, but the specimen figured by him represents our second 
shell radians Orbignianus. Between striatulas, Thonarsensis, and 
radians Amalthei, of Oppel, there exists in some instances so near an 
approximation, that it is difficult to regard them otherwise than as 
varieties ; the latter form with veiy distant and curved costa (about 34 
in the last volution), belongs to the Middle Lias. A. radians Orbig- 
nianus attains to much larger dimensions than the other forms, and 
presents a much greater variability in its figure and ornaments, so 
that a minute description of any one specimen wiU apply only more or 
less remotely to others of similar dimensions. 

Granulated swrface of the AnaUnidce. — The delicate outer granu- 
lated tegument of Anatina, Gresslya, Myacites and Goniomya may also 
be discovered in certain examples of the recent Panopoea; M. 
Terquem has mentioned its presence in P. Fai^assi, and my Mend 
Mi, S. p. Woodward, in answer to my enquiries, states that he has 
discovered the granulated tegument in a young specimen of P. 
Anstralis, only two inches in length in the British Museum, but that 
with advance of growth it is altogether effaced ; this interesting fact 
leads to the inference that all the species of that genus are famished 
with this kind of tegument, which usually disappears during the life 
of the MoUusk ; we may in like manner explain the absence of granu- 
lataons upon specimens of the fossil genera above cited, whose state 
of preservation is in other respects very perfect ; it also tends very 
materially to assimilate the recent Panopoea with the ancient Myacites. 
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Cerbmyd striata, Sow, — ^It seems probable tbftt this shell is okily 
the young condition of C. abrupta (Cardita, SowOj and of the large 
Ceromya plicata, Ag., a shell which acquired radiating lines when of 
mature growth, and also experienced a sudden change in the direction 
of the grooves, which in the young shell are oblique or eccentric, 
subsequently they became longitudinal ; the test had never been found 
preserved. * 

Trigonia costata, var,, sculpta.^^ndgmg from the brief description 
in the Prodome of D'Orbigny, it is probable that the T. 8cuticulata of 
that author is identical wi& this form which I regard as a variety only 
of T. coitata. The difference in the figure and the size of the 
tubercles, or dentioulations upon the area, do not, according to my 
views, justify the separation of these forms into distinct species, but as 
the variety sculpta is limited to the Gryphite grit, and is sufficiently 
distinguished in its aspect from the typical form, the student should 
not fail to acquaint himself with their distinctive features. The 
typical species occtirs somewhat rarely in the white oolitic limestone 
of the Nailsworth valley, which passes upwards into the stratum with 
Nerinoeas, these specimens attain large dunensions, but are difficult to 
separate from the matrix ; the same form reappears in the Trigonia 
grit, sometimes in immense profusion ; in the higher Jurassic stages 
the species is only recognised as varieties of the Inferior Oolite type. 

Trigonia Hemispherica, Lye, pi. 4, fig, 4. — This figure represents 
the adult form of a shell described by the author in the Ann. & Mag* 
of Nat. Hist., Sept., 1853, and figured as a very small e&ample in the 
plate accompanying that memoir ; larger specimens have since been 
procured, but hitherto the area has not been very distinctiy exposed ; 
the figure of the adult form is less hemisphericsd than in the younger 
state, but the densely arranged regular longitudinal costa continue to 
present the same character ; it ranks as one of the more rare testacea 
of the Gryphite grit. 

The genus Trigonia in the Inferior Oolite. — Although upwards of 
fifteen species of this genus occur in the Inferior Oolite of the 
Cotteswolds, higher than the Cynocephala Stage, there are only four 
abundant forms, viz., T. costata, T. signata, T. striata, and T. exigua 
the latter little species being common only at tieckhampton Hill. 
Impressions of T. duplicata are frequently seen in the hard bed of 
Trigonia grit, and these afford fstcilities for reproducing a model of 
the shell by pressing warmed gutta percha into thd concavity, but the 
shell itself is comparatively rare; T. aTigulata occurs botii in the 
upper beds of the Fimbria Stage, and in the shelly beds of the 
Spinosa Stage, this also is rare ; T. costatula has been found only in 
the upper beds of the ilmbria Stage; T. v. costata in the Spinosa 
Stage; T. tenuicosta, an elegant gibbose form with a large area, is 
special to the Gryphite grit ; T. suhglohosa, in the upper beds of the 
Fimbria Stage; T. gemmata, T. Tuberculosa, and T. elavo-costata, are 
tare forms of tiie Fimbria Stage ; T. Fhillips-i and T. hemispherica of 
the Spinosa Stage. Stated in the foregoing order, the species repre- 
sent a constantly decreasing number of specimens, the four or five 
latter species being known each by only two or three examples* 
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Ammonite bed of the Gynoeephala Stage at Longfords, — Since the 
description of this Stage went to the press, an opportunity has occurred 
of examining an additional section of the Ammonite bed in a bank at 
Longfords, near Nailsworth, npon the southern border of the lake. A 
fossUiferous thin bed of marly rock, with hard concretionary nodules, 
is overlaid by ferruginous, coarse, thin bedded oolite, the sands are 
here partially consolidated, are marly, and of a brownish hue. In the 
concretionary bed, testacea are moderately numerous, but for the most 
part badly preserved, so that few species have been determined, the 
mineral character of the fossils agrees nearly with that of the 
Frocester Hill bed, and contains grains of hydrate of iron; the 
following have been determined : — 

Amm,onite8 radians^ striatulus. 
' varUibilis, 

Belemnites, apparently of two species. 

Rhynchonella cynocephala. 

Cerithium papillosum, Desl. 

Opts cariTiatvs, Wright. 

Pecten textorius. 

Myacites, sp. 

Homomya crasHusculus, Mor. & Lye. 

Lima electra, D'Orb. 

Of these Homomya crassiusculus occurs in the Spinosa Stage of the 
Inferior Oolite, and the Cerithium is recorded by M. Deslongchamps 
in the same formation at Bayeux, Normandy. There are indications 
that the valley at Longfords is traversed by a fault in the direction of 
its axis, as the beds upon the southern side are much lower than those 
upon the northern, the sands upon the latter side of the lake, at the 
distance of only a furlong, are seen considerably elevated. The several 
sections in this valley are inconsiderable and at no place disclose the 
whole of the sands, so that it is difficult to estimate their Hiicluiess 
with any approach to exactness. 

Myacites Goldfussii, explanation to plate 6, fig. 2. — This shell has 
been unfortunate in its nomenclature ; it is the Lutraria elongata of 
Munster, figured in the Petrefacta of Goldfuss ; also the Fleur&mya 
elongata of Agassiz, the Panopcsa sttbelongata of D'Orbigny, and the 
Myacites Goldfussii of Morris, Catal. 1854, the latter new specific 
name distinguishes it from another shell, a Liassic Myacites, which 
will retain the specific name elongatus, and confusion between the two 
species will thus in future be avoided; the Liassic shell is the 
PanopcMt elongata of Boemer, and of Portlock, the Arcomya elongata, 
of Agassiz, the Panopcea petrea of Buvignier, and the Myacites 
longissimus of Quenstedt. Morris's catalogue gives the Inferior Oolite 
of the Gotteswold Hills as the position and locality of Myacites 
elongatus, but this is an error, the shell is proper to the Lower lias, 
in which it is not uncommon. Myacites Goldfussii occurs very 
abimdantly over the Spinosa Stage of the Gotteswolds in the form of 
casts, the test is very rarely preserved. 

At page 25, line 28, Pholadomya ovtUum is stated to occur in the 
Nailsworth bed of the Cynocephala Stage ; this is an erroneous iden- 
tification, additional examples prove it to be an undescribed species. 
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approaching in figure to P. pelagica and P. siliqna, Ag. It has very 
large imbricated longitudinal folds, crossed by about 9 or 10 faintly 
marked diverging and very oblique ribs, the posterior border gapes but 
very slightly; fiie antero-inferior border being compressed, the 
umbones are large and moderately elevated ; the ribs can scarcely be 
traced to the lower border; specimens occur of all stages of growth, 
but few have escaped distortion ; PhoUidomya arenacea is the name 
proposed for this form, which appears to be proper to the Stage. 

There yet remains to be noticed an ionmonite found both at 
Frocester Hill and Nailsworth, resembling A. insignis, but which is 
probably a distinct species. Compared with A. insignis it is much 
more depressed, the costa are more numerous, less curved and less 
conspicuous ; the lobes differ materii^ly, they are much more simple 
and without the branched extremities ; specimens hitherto obtained 
do not permit of a more rigorous comparison. Possibly it may be the 

A. 8ubin8igni8 Oppel, Jura p. 367, but the description of the latter 
shell has not yet been given with su^cient precisiop. 

The Cynocephala Stage in Yorkshire. — The lofty iron-bound coast 
between Scarborough and Whitby, at Blue Wick and the Peak, pre- 
sents a most remarkable and extensive exposition of the Cynocephala 
Stage, in connexion with the superior and inferior groups of rocks. 
In a visit which I recently made to this spot, in company with my 
friend Professor Morris, the identity of the stage exemplified both iu 
the sequence of beds, their mineral features, and included fossils was 
strongly impressed upon my mind, the whole forming a near approxi- 
mation to the Gloucestershire sections. The Inferior Oolite or 
Dogger is seen to rise from the beach into the face of the mursd cliffy 
forming thick bedded ferruginous sandstones about 40 feet in thickness, 
and containing about 10 feet beneath the top a stratum loaded with 
the shells which indicate the lower of the two stages into which I have 
divided the formation. Advancing northwards, the Cynocephala Stage 
rises from beneath, about 40 feet in thickness, and consisting for the 
most part of thick brownish yellow micaceous sandstones passing 
downwards into others of a darker and grey colour. The uppermost 
bed, from 12 to 15 inches thick, is a slightly compacted dark-coloured 
concretionary rock, the prevailing fossil of which is Terebratula ovoides^ 
Sow,, {trUineata, Y. db B.) more rarely occuis Belemnites compretatu^ 

B. irregularis^ Pentacrinai joints, d:c., these latter resting upon the 
floor of the micaceous standstones next in order. The upper floor of 
the bed has a profusion of rounded argillaceous nodules, which adhere 
to the lower surface of the superincumbent Dogger. Lower in position 
is Vermetvs concinnus disposed in clustering masses, and very 
rarely solitary specimens of Ammonites striatulus, 4- variubilis, A, 
concavus, and fragments of other Ammonites. In the lowest bed, 
which is dark grey in colour and argillaceous, are groups of Lingula 
Beanii, A. inequivalvis and Orhicula reflexa. The Upper lias or 
Alum Shale, 200 feet in thickness, is the next deposit which rises into 
the grand section of the Peak, the whole forming a coup d'ail of the 
liower Jurassic rocks, unequalled for its extent and comprehensive- 
ness. The Inferior Oolite, in the course of three miles, attains the 
aumi^t of the scar, 400 feet above the beach, and in tracing this 
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lengthened section we note the gradual thinning out and final dis* 
appearance of the Cynocephala Stage, the Dogger heing also reduced 
to less than half its former thickness, and reposing immediately upon 
the Alum Shale. At a section a little inland, and at a still greater 
elevation, formed by quarrying the Alum Shale for the works on Peak 
Hill, the Dogger is still further reduced, consisting of only two beds, 
which are nearly destitute of fossils. 

The highest bed of the Cynocephala Stage with Terehratula ovoides^ 
is undoubtedly the northern representative of the Ammonite bed of 
the Cottes wolds, and in the general aspect it nearly resembles the 
same bed at Hcuresfield Hill ; the TerebrattUa ovoides of the former 
representing the T. suhpunctata of the latter place. A series of 
specimens collected indiscriminately from each locality, present upon 
the whole so near an approximation to each other that it is not easy 
to distinguish them, or to regard them otherwise than varieties of the 
same form. Ammonites are nearly absent in the northern locality, 
but the same remark will also apply to some of the south Gotteswold 
sections. The micaceous character of these sandstones serves readily 
to distinguish them from those of the Dogger, and to assimilate them 
to the Gloucestershire sands, which underlie the Ammonite bed, and 
from which they are only distinguished by their greater degree of 
induration. The concretionary Terehratula bed forms a strong line of 
demarcation, separating the stage from the Dogger, and the basement 
or grey Lingula bed is as clearly distinguished from the highest bed 
of the Alum Shale, so that there is much less of that gradual melting 
of the one deposit into the other which obtains in the Cotteswolds. 

jRhynchonella Cynocephala has not been observed, and R. hideru is 
BO rare that only a single specimen has been shown me from this 
stage, a circumstance which induces a doubt as to the real habitat of 
the specimen. Ammonites are likewise very rare, one of them 
in the collection of Mr. Leckenby appears to be A, Aalensis Zeit. 
PeUmnites are not uncommon, including that unmistakable species 
B. irregularis; another Belemnite seems to be undistinguishable 
from B. giganteus. Gasteropoda and Conchifera aye represented 
by very few species ; Fleurotomaria subdecorata, D'Orb, occurs in 
the Terebratma bed; in the Lingula bed is a small smooth 
undetermined Pecten and Avicula inaquivalviSy the two latter being 
abundant The Fleurotomaria has occurred in the Cynocephala Stage 
at Nailsworth, and the Avicula at a similar position in the Brimscombe 
valley, associated with Ammonites Raquinianus, Fholadomya arenaceOi, 
Qoniomya^ tSrc. 

Memoirs of the Geological Swrvey of Qreat Britain; the Geology of 
the Country around Cheltenham, by Edward Hull, Esq., A.B., F,G.S, 
Jjongmun and Co., 1857. — The present little work had nearly passed 
through the press prior to the publication of Mr. Hull's vfduable 
memoir on th^ Cheltenham district. One or two of that gentleman's 
statements appear to demand some notice from me. He adopts the 
views expressed by Dr. Wright with respect to Cynocephala Stage, by 
uniting it to the Upper Lias, and at page 31, in alluding to an estimate 
which I had made of the thickness of these sands in the Stroud 
district (Tabular view), he expresses his opinion that 40 feet is much 
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too low an estimate. To this I would remark that, with the exception 
of the Frocester Hill section, there are at present no means afforded 
of obtaining a knowledge of the thickness of the stage in question with 
an approach to accuracy; partial exposures of the sands are very 
numerous in the interior valleys of the district, and these embrace in 
the aggregate every portion of the stage, but in each instance there 
occurs some imperfection in the data tending to invalidate any estimate 
of the entire thickness of the stage. A deep lane section which passes 
upwards &om the Bourne valley to Bisley common (that is, from the 
Lias to the Great Oolite), affords the means of ascertaining somewhat 
imperfectly the actual thickness, by tracing upwards the beds, and it 
was this and similar means of information that led me to assign a 
thickness of 40 feet to the stage throughout the Stroud district. I am 
still inclined to think that t^is estimate presents an approximation 
to the truth as far as relates to these valleys, but that upon the out- 
ward escarpment of the Cotteswolds the thickness of the stage is more 
considerable. In confirmation of the latter fact I have been favoured 
with the following observation by G. F. Playne, Esq., taken with great 
care by the aid of the Aneroid Barometer, and which may be relied 
upon as presenting a near approach to accuracy. 



Frocester Hill. 



At the base of the Sands 

At the upper margin of the Ammonite 

bed 

For change of temperature 
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The thickness of the Stage 7($| 

At pages 55-6 Mr. HuU alludes to my statement, that " no positive 
line of separation can be drawn between the Forest Marble and the 
Great Oolite," and objects that over the northern Cotteswolds, and at 
the Sapperton Tunnel, a line of separation can be traced. My remark 
applied only to the limits of the Great Oolite and Forest Marble, as 
accepted at that period by Geologists, the Bradford Clay being regarded 
as the stratum which divided those formations, and could not, of 
course, apply to any subsequent proposed division, chosen at a different 
geologicsd horizon, and founded upon mineral characters only; a 
boundary line which, however clearly defined, as it is not accompanied 
by any remarkable zoological change, can only be regarded as of 
subordinate value. Probably the terms Forest Marble and Bradford 
Clay might be omitted altogether without any detriment to science. 
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INDEX TO SCIENTIC TERMS, AND TO THE MORE CHA- 
RACTERISTIC GENERA OF JURASSIC TESTACEA FOUND 
IN THE COTTESWOLD HILLS. 



AcFOsalenia, Echinodermata ; suborbicular, small, depressed, anal 
opening on one side of the supra anal plate, base flat, mouth 
large, decagonal and notched. 

Acteonina, D'Orb. — Qasteropoda^ cylindrical, smooth, spire elevated, 
aperture entire, Imear above, columella rounded. Jurassic and 
Cretaceous. Cotteswold specimens are rare. (See plate 4, fig. 8.) 

Alaria, Lye. — Gasteropoda^ winged shells. The outer lip in the 
young state is -without any digitation or spine ; in the adult form, 
the last volution which is always angular, formed a spine at three 
distinct stages of the growth, the ultimate stage having sometimes 
two or three digitations ; the anterior canal is long, the posterior 
caned is not produced upon the spire as in RosteUaria, From 
Spinigera, D'Orb., it is distinguished by the absence of spines 
upon all excepting the last volution. Jurassic species are 
numerous. (See plate 7, fig. 2.) 

Alluvium, a deposit of water-worn materials transported by river 
action. 

Anmionite. — Amman, a name of Jupiter, An extinct genus of shells 
which are rolled up upon themselves, and are divided into 
chambers by sinuous partitions having an external siphon. They 
belong to tlie class of cuttle fishes (Cephalapoda), and have been 
arranged by M. D'Orbigny into 21 groups or subordinate sections ; 
as the stratigraphical range of species is limited, they afford 
useful guides to the position of rocks. 

Amphidesma, for Jurassic testacea formerly assigned to this genus 
see Myacitea, 

Anatina, subgenus Cercomya, Ag., Conchifera; the elongated 
posterior side, the longitudinal folds, and tifie mesial verticcd de- 
pression distinguishes Cercomya from the typical Anatina, 
Jurassic species are few. (See plate 3, fig. 2.) 

AnneUides, animals whose external tegument is formed of rings, as 
the earth worm. 

Arcomya, Ag., Conchifera; see Myacites, 

Astarte, a name for Venus, Conchifera ; species are numerous, but 
few are older than the Inferior Oolite. 
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Belemnite, Belemnos dart. Cephalopoda; a genus of cylindrical 
pointed bodies ; the dorsal bone of an extinct kind of cuttle fish. 
Jurassic and Cretaceous. Species appear to be numerous, but 
the actual Umits of variation in these forms which may be referred 
to sex, the period pf growth, <fec., are not yet sufficiently under- 
stood. 

Brachiopoda, arm-footed ; a class of Mollusca ; the organs of loco- 
motion consist of arm like processes. In roc^ of all ages. 

Bryozoa, mott like animaU^ Polypes which incrust other bodies. 

Bulla, Gasteropoda; species and individuals few in the Jurassic 
rocks. (See plate 4, fig. 7.) 

Oardinia, Ag., Conchifera ; oblong or ovate, compressed, valves thick, 
close fitting, umbones anterior depressed, ligament external, 
cudinal plate lengthened and large, teeth obscure, lateral teeth 
distant, large, muscular scars deep. Species all Triassic and 
liassic. 

Oardium, Conchifera; one of the Jurassio forms of this genus has 
a dorsal angle, and a single tooth in each valve ; by some authors 
this section of the genus has been assigned to Cardita. 

C^ephalopoda, a class of Mollusca which have the principal locomo- 
tive organs attached to the head in the form of muscular arms or 
tentacles; they are divided into two arderSf whose names are 
derived from the number of BranchisB, viz., Dibranchiata and 
Tetrabranchiata, each of which are again subdivided into sections 
and numerous families. In the Lower Jurassic rocks this class 
consists of the following genera : — Ammonites, Belemnitee, Ancy- 
loceraSf HeUcoceraa, Teudoptis and Oeoteuthis; the two latter 
genera having only been found in the lias. The Cephak^^oda 
occur in rocks of all seras, the TnaTimnm in number of genera 
occur in the PaloBOzoic series ; the fSsw genera in the lias being 
compensated for by a large number of species of Ammomtea. In 
the Oreat Oolite the Cephalopoda exhibit their minimum Ix^ of 
genera and species. 

Cenrtilla, Mor. & Lye, Qasteropoda, — Small subulate shells of many 
whirls, columella rather twisted at the base, aperture lengthened, 
entire, outer lip simple. Jurassic. 

Ceromya, Ag., Conchifera ; Anatinidos t ventrioose, umbones, large 
anterior, contiguous, ligament external, there is a posterior hinge 
fold in the right valve visible upon the shell; the surface has 
grooves or striations sometimes unsymetrical, hinge without 
teeth ; test very thin. Distinguished from Qresslffa by tiie more 
ventricose figure, larger umbones, by the postenor fold visible 
upon the shelly and by the absence of a granulated outer surface. 
Jurassic (See plate 5, fig. 4.) 

Chenmitzia, Gasteropoda ; a turrited or suboylindrical lengthened 
univalve not umbuicated, the spire consisting of many volutions ; 
the mouth is oval or angular, large at its anterior part, and 
contracted posteriorly ; the outer lip is thin and nearly straight, 
the columella straight, rounded, and without teeth or folds. A 
genus confounded by tlie cdder conchologists with the Melanias, 
which are fluviatile. Chemnitzia occurs in rocks of all ages ; it is 
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veiy sparingly distiilmted in tlie Cotteswold Hills. (See plate 2, 
fig. 1.) 

Ciims, Sow., Otuteroppda ; turbinated, tumted, or depressed, whirls 
for the most part enveloping each other, mnbilicated ; the last 
Yolution provided with respiratory tabes ; the species are usually 
sinistral. M. I^Orbigny has recorded two species from the Lias 
of France, and SoweH)y two from the Inferior Oolite of Dundiy, 
but as the latter forms are destitute of respiratory tubes, it would 
appear that they have been incorrectly assigned to this genus. 

Gonchifera, shells composed of two valves or pieces as the cockle, 
mnscle, oyster, &o. 

Ciorbicellfit, Mor. &; Lye, Conchifera ; a subgenus of Corbis distin- 
guished by the plain surface, compressed figure, absence of 
anterior lateral teeth, by the different form of tJ^e cardinal teeth, 
and also by the superior size of the posterior side, contrary to the 
typical form. This subgenus in its general figure and dental 
characters form a connecting link between Corbis and Tcmcredia, 
Several Jurassic si>ecies are known, two of which are abundant in 
the Spinosa Stage at Bodborough Hill. (See plate 6, fig. 1.) 

Corimya, Ag. ; see Thracia. 

Corbis (a basket)^ Gonchifera; species and individuals few, two 
species in the Inferior, and three in the Great Oolite of the 
Gotteswolds. 

Oylindrites, Mor. &; Lye, Ooiteropoda; cylindrical, smooth, spire of 
many volutions produced or sunk, ^e upper edges of the whirls 
being always visible ; aperture entire, linear above, rounded below, 
base of the columella twisted ; the latter character will serve to 
distinguish it from Acteoninaj D'Orbigny. The genus occurs very 
sparingly in the Inferior Oolite, and rather abundantly in the 
Great Oolite of the Ootteswolds. (See plate 7, fig. 3.) 

Cyprina, Gonchifera; species and individuals numerous. 

C^ricardia, Gonchifera ; a genus of Oyprinidce, represented in the 
Gotteswolds by several species. (See plate 1, fig. 8> 

Deslongchampsia, McCoy, Gasteropoda ; Limpet like Shells, with a 
prominent hook like apex, a grooved spatulate process beneath it 
extending beyond the geieral border of the shell ; surface orna- 
mented; Jurassic; rare. Example, D. Eugenii, Great Oolite^ 
Minchii]diampton. Sec. Mor. & Lye, Ool. MoUusod} p. 94. 

Dentine. — Elephants* teeth are constructed of three substances. 
Enamel, Dentine or Ivory, and crusta petrosa, stated in their 
order of hardness, the layers of these substances are presented at 
the upper surface of the tooth, and as they wear unequally, the 
grinding surface is not destroyed by the attrition of mastication. 

Discohelix, Dunker, Gasteropoda; shell usually flat or concave 
above, aperture quadrangular; spire usually sinistral; a genus 
proposed to include the depressed species of Solarium in the 
Lower Oolites. 

Diadema, Eehinodermata ; depressed surface, with perforated 
tubercles raised, on mandllary eminences, with slightly crenulated 
sumnits. Month large, and 10 sided. The spines are long„ 
slender, and subulate. 
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Echinus, Echinodermata ; globular, mouth large, circular, or penta- 
gonal; primary tubercles of nearly equal size in both aresB 
forming vertical ranges, imperforated and smooth. 

Falcifen, a group of Ammonites which are found chiefly in the upper 
stage of the Lias; the external form is compressed, furnished 
laterally with folds curved forwards, frequently forming an inflec- 
tion or angle about the centre of their length, without tubercles. 
Back sharp, salient, keel narrow containing the siphon. For 
Jurassic Ammonites consult IPOrb. Paleont. Fran. terr. jurass., 
vol. 1-2. Chapuis and Dewalque, foss. ten*, second, Prov. de 
Luxembourg. Quenstedt Cephedopoda. Sowerby's Mineral 
Conchology of Great Britain contains likewise a considerable 
number of these forms. 

Fauna, the animals of a region. 

Gasteropoda, shells of one piece as the Whelk and Perriwinkle. 
The foot, by means of which progression is performed, is placed 
beneath the belly. 

Gervillia, Conchifera (a proper namej, an extinct genus of the 
Aviculidse ; the lengthened straight and oblique hinge plate has 
some irregular pits to receive a multiple ligament ; it has also 
some internal oblique teeth beneath the hinge plate; the left 
valve is usually the larger. The great m%jority of the species are 
Jurassic. (See plate 6, fig. 6.) 

Goniomya, Ag., Conchifera, a genus of fossil Anatinidce characterized 
by the presence of large ribs, which are directed obliquely down- 
wards upon the sides of the valves, and meet others directed the 
opposite way at an angle more or less acute; the umbones are 
depressed; the valves gape at both extremities, the test is very 
thm, with a granulated surface. Several species are known, aU. 
of which are Jurassic. Some authors have united this genus with 
Pholodomya. (See plate 5,. fig. 3. j 

Granitic, composed of the three ingredients of granite, viz.. Quartz, 
Feldspar, and Mica. 

Gresslya, Ag., Conchifera (a proper name), a genus of fossil 
Anatinidoe ; figure ovate and rather compressed, umbones anterior, 
that of the right valve being a little higher than the oUier, sides 
of the valves with irregular plications, and a granulated test; 
ligament external, there is also an internal posterior rib in the 
right valve, which is only seen upon the casts. Some authors 
have arranged this genus with Ceromya, others regard it as a 
subgenus of Ceromya. Gresslya is abundant in the Lower 
Jurassic rocks, more especially in the Inferior Oolite. (See plate 
5, fig. 2.) 

Grit, a coarse-gramed sandstone. 

GryphoBa, Conchifera ; a G^ubgenus of oysters, which has the beak of 
the lower valve prominent and incurved; there is also a lateral 
lobe more or less prominent, separated by a groove ; the shell was 
usually attached by the extremity of the beak ; it was gregareous 
in its habits. Some species in their immature states are true 
oysters ; the entire genus is very abundant. The smooth forms 
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of oysters are usually gregareous, those with longitudinal folds 
are solitary; large specimens are only found in argillaceous 
deposits. 

Hemiddaris, Echinodemata, subglobose, flattened at the poles; 
mouth large, with decagonal indentations; anus central, sur- 
rounded by a circle of 10 plates. Spines of two kinds, primaries 
long, cylindrical large, secondaries small. Jurassic and Cre- 
taceous. 

Hemipedina, Wright, EchiTwdermata, smiul highly ornamented 
urchins, much depressed on their upper surface with a fiat or 
slightly concave base. Apicial disk large, genital and ocular 
plaits expanded and foliated; spines long, slender, needle shaped, 
and their surface sculptured with longitudinal lines. It is related 
to Pedina in its perforated and uncrenulated tubercles, but distin- 
guished by having the pores in the zones in single pairs. Jurassic, 
16 species known, of which 7 axe foimd in the Cotteswolds. 

Hinnites, Conchiferaf a genus distinguished from Pecten by the 
irregularity of the valves, one of which in the adult state is 
attached to the ground or to another substance, and thinner than 
the other; the surfaces are highly ornamented. Young specimens 
are not irregular. (See plate 6, fig. 5.) 

Hippopodium (horse's foot), Canchifera; shell oblong, very thick, 
with rugose longitudinal plications, and a large oblique dorsal 
ridge ; hinge wil^out teeth, but with a lengthened and thick plate 
to support the ligament. Muscular scars, 2 in each valve, oval, 
the anterior one deeply impressed, there is also a small pedal pit. 
The genus is only known by one (a Liassio) species. 

Holectypus, Desor., Echinodermata, tumid, anal qsening infra- 
iliarginal, mouth central, tubercles perforated and crenulated. 
Jurassic and Cretaceous. 

Homomya, Ag., Gonchifeta j a proposed genus or rather subgenus 
of Pholadomya, resembling in figure the more elongated forms of 
that genus ; Homomya is distinguished by the thick test ; absence 
of radiating ribs upon the sides of the valves, and by the presence 
of a mesial oblique depression, which extends from the umbcmes 
to the lower border. The ligament is short, the hinge edentulous, 
but with a stout cardinal lamina, and some fine radiating lines 
may occasionally be seen upon the umbones. The surface is 
destitute of granulations ; and the muscular scars are very faintly 
traced. Casts cannot be distinguished from those of Mfoeites, 
and some uncertainty will even occasionally exist when the test is 
preserved, the larger umbones being the usual oharaeteiistic of 
Homomya, H. gibhosa, H, ertusicuacula and H. Vezela^ are the 
more common Cotteswold species of the subgenus. 

Hybodypus, Ag., Echinodermata, shell much depressed, aims in a 
valley of the dorsal surface, mouth exoentral, durfaee with per- 
forated tubercles raised on eminences with crenulated summits. 
Jurassic. 

Isoarca, Conclf^era ; a ventrioose Area like shall, with large anterior 
umbones and external ligament; D'Orbigny has recorded two 
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species in the Inferior Oolite of France, but the genus has not 
been recognized in the Cotteswolds. 
Isocardia, (etym., Uos like, and cardia heart,) Conchifera; two 
species occur in the Cotteswold Inferior Oolite, but fossils 
attributed to the genus are numerous, certain of these belong to 
the genus Ceromya, 

Jurassic rocks, so named from the mountainous region which 
divides France from Switzerland. 

lima, Conchifera ; an oblique equivalve shell, with unequal auricles ; 
the umbones being either in contact or diverging. Jurassic 
species are numerous, more especially in the Cotteswold Hills. 
Lima pecHniformiSf a remarkable species of the Inferior Oolite, 
acquired with advance of growth the aspect of a Spondyhuy with 
irregular tubular spines ; ultimately, owing to shell deposit upon 
the interior of the valves, it acquired a thidmess of upwards of 2^ 
inches, and the umbones widely diverged; this feature is not 
observable in other limse. (See plate 1, fig. 5.) 

Limopsis, Sassi, Conchifera; small, smooth, subquadrate, com- 
pressed sheUs, with pointed mesial umbones ; the hinge consists 
of a broad curved plate, with a diverging row of raised teeth upon 
each side of a central fossa. L, ooUticus is abundant in the Great 
Oolite of Minohinhampton. 

limea, Goldf., Conchifera ; a subgenus of Lima, distinguished by 
the presence of a parallel series of teeth upon the hinge plate on 
each side of the umbo, and beneate the auricles ; the figure is 
without the obliquity of Lima, and the auricles are of equal size, 
well preserved specimens exhibit external grooves upon the 
auricles corresponding to the dental elevations beneath. *Two 
species in the Cotteswold Inferior Oolite. 

Lutraria, Conchifera; the numerous Jurassic species, formeriy 
known under this generic name, are now arranged under MyaeiteSy 
Homomya, Pholadomga, Unieardium, and Ooniomya, 

Macrodon, Lye, Oonehifera. Figure resembling that of Bystoarcay 
with a sixnilar basal aperture; teeth anterior, one or two being 
elongated posteriorly upon the hinge plate. Carboniferous, 
Triassic, and Jurassic. 

Mactromya, Ag., Conchifera ; for M. globosa, M. eequalis, &c., see 
Unieardium ; for M. mactroides see Quenstedtia, 

Myacidoe, Myadce, or Myarioe ; a family of Conchifera which usually 
gape at both extremities, and have large folds upon the sides; 
ligament external or internal, test thin, hinge usually edentulous, 
but having a thickened hinge lamina ; several genera as MyaciteSy 
Ooniomua, and Oresslya, have an extemed granulated tegument. 
AnatinidoB would be ^e more correct designation for this family, 
which includes the following genera of Jurassic forms, Myacitea, 
Pholadomya, (with its subgenus Homomya,) Ceromya, Qresilya, 
Anatina, Thracia, and Ooniomya, 

Myadtes, Schlot, a proposed genus of fossil Anatinida, which 
ranges throughout all l3ie secondaxy rocks, and is represented by 
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a great vuiet; of fonns, ceitiun of whioh resemble the mora 
elongated species of Fholadomya, others irith compressed ^des 
have ui expanded postenor aperture, anoiher series have the 
valves almost close fitling, and lasllj, others have a rhomboidal 
figure approaching to that of the more elongated Arcat. These 
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interior of these shells assume, that the yalae or advantage of 
■uoh a subdivision is questionable; the folds, however, afford the 
most certain characters for the discrimination of the species. 
The examples in plate 2 illustrate the primal forms of the genus, 
and shew that both the more simple and complex forms of the 
interiors iqypeared simultaneously. Nerinoea acquired its maxi- 
mum of development in the Coralline Oolite, and became extinct 
before the dose of the cretaceous epoch. Five species are ascer- 
tained in the Inferior Oolite, and six in the Great Oolite of the 
Ck>tteswolds. (See plate 2.) 
Nerita, OagteropocUi. The Jurassic species may be arranged xmder 
the following three subgenera : — 

1. Nerita, shell thick, hemispherical, whirls carinated, aperture 
semilunar; outer Hp thick and smooth, inner lip flat and 
smooth, without notch or strioe, surface <»namented. 

2. Neridomus, shell smooth, aperture ovate or semilunar, outer 
lip thick, inner lip thick, convex, and smooth. 

3. Neritopns, inner lip concave, with a wide notch upon its 
inner border, surface sculptured. Jurassic and cretaceous; 
species numerous. 

Kucleolites, Lam., Echinodermata, covered with small imperforate 
tubercles, mouth opening subcentral ; anal opening situated in a 
valley of the dorsal surface, vertex excentral, ambulacra pettalloid. 
Jurassic. 

Oolite (egg stone), resembling the roe of fishes ; a kind of concre- 
tionary limestone, which abounds in the Jurassic system of rocks. 

Opis, Defr., Conchifera, figure subtrigonal, test thick, umbones- 
curved subspirally inwar<£, ligament external, usually there is a 
dorsal keel, and the limule is large and excavated ; the hinge has 
one large projecting tooth in the left valve, the other valve has a 
cavity between two smaller teeth ; Jurassic. (See plate 4, fig. 2.) 

Pachyrisma, Mor. & Lye. — Conchifera (Etym. pdchus thick, ereisma 
support). Shell cordiform, with large subspiral umbones ; valves 
anteriorly veiy thick ; keeled obliquely, hinge with a thick conical 
tooth behind the pit in the right valve, a small anterior lateral 
tooth, a thickened and projecting hinge lamina in each valve ; 
anterior adductor scar large and oval, ligamental plates short and 
strongly defined. A single species only known ; it occurs in a 
bed of white limestone, situated a little higher than the shelly 
OoHte of IVCnchinhampton. (See plate 7, fig. 1.) 

PaloBontology ; the science of fossil animals. 

Panopcea, Conchifera; an equivalve elongated, inequilateral shell 
gaping at the extremities, the hinge having a single conical 

Srojecting tooth in each valve. The recent species are few and 
istributed over distant seas. Numerous Jurassic testaoea have 
been assigned to Panopcea by some authors, including nearly the . 
whole of those arranged as Myacites in this Hand-book, the 
distinction consisting in the absence of a hinge tooth (properly 
60 csdled) in Myacites. Terquem has affirmed the presence of 
true Panopoeas in the Jurassic rocks, but casts alone are insuffi- 
cient to determine the question. 
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Patella (Limpet), Gasteropoda ; the Grreat Oolite of Minchinhamp- 
ton contains numerous species ; in the Inferior Oolite they occur 
very sparingly. 

Fholadomya, Conchifera ; a genus of Anatinidos which is peculiarly 
abundant in the Jurassic rocks, distinguished by their tumid 
figure, large rounded umbomes and radiating ribs upon the sides 
of the valves which gape at both the extremities ; the test, which 
is rarely preserved, is thin and translucent ; the hinge has only a 
delicate longitudinal lamina in each valve. An important Jurassic 
genus, the study of which is rendered difficult by variations of 
figure, and of the ribs produced apparently by accidental circum- 
stances of position, rendering great care necessary in the dis- 
crimination of species. When the shells are found in their 
normal position, it frequently happens that the antero-inferior 
border upon which they rested is compressed, producing a change 
in the direction of the ribs and of the general figure, a condition 
which sometimes existed even firom an early period of the growth, 
and was probably produced by supercumbent pressure when the 
shell rested upon a bed already consolidated. Homomya is a 
subgenus. Consult the elaborate monograph on this genus by 
Agassiz in his ** Etudes Critiques sur les Mollusques fossiles." 
Pholadomya occurs in oolitic sandy limestones, in argillaceous 
limestones, and still more frequently in clays and marls, it is not 
found in beds which abound with shelly detritus, and is therefore 
absent in the freestones of Leckhampton and in the shelly 
weatherstones of Minchinhampton ; owing to its buried habitat it 
has more commonly escaped compression during fossilization 
than other and stouter shells. (See plate 6, fig. 4.) 

Pentacrinite, Radiaria, a genus of sea lillies, the stems of which 
are five sided. 

Phytiphagous, plant eating. 

Pema, Conchifera, equivalve or inequivalve, usually compressed, 
subquadrate, squamous, beaks terminal, hinge plate with numerous 
pandlel ligamentary pits. P. rugosa represents the flattened and 
equivcQve, P. quadrata the Inoceramus like, inequivalve form* 
(For the latter see plate 3 fig. 11.) 

Pileolus (a little cap), Gasteropoda, a genus of small extinct shells, 
which have much the aspect of a depressed limpet, but the mouth 
nearly resembles that of Nerita, to which it is evidently allied ; it 
is represented by two species in the Cotteswolds, which occur in 
the Inferior and Great Oolite. 

Pisolite (pea stone), a rock with large oolitic concretions which often 
resemble peas, more frequently flattened. 

Placunopsis, Mor. & Lye, Conchifera, distinguished from Placima 
by the absence of the diverging hinge teetJ^. It was attached in 
some instances by the flat valve to valves of Trigonia, Lima, &c., 
whose sculpture is then transferred through the lower valve, body 
of the animal and upper or convex valve, but specimens of the 
lower valve, destitute of such impressions are conmion. P. 
sociaUs tteqvLenUy has the colours preserved. Jurassic. fSeet 
plate 7, fig. 10.; 

Pleuromya, Ag., Conchifera ; see Myacites. 
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Pleurotomaria, CkuteropodOy an extinct genns of conical or trochos 
shaped shells, which have a fissure upon the outer lip ; a thickened 
spind hand marks the position of the fissure during the growth 
of the shell; the surface is sculptured, in certain localities the 
numher of species are considerahle, hut in the Cotteswolds the 
genus is comparatively rare. 

Flicatula, Conchifera; a suhgenus of Spondyltu destitute of lateral 
auricles, several Cotteswold species occur sparingly distributed. 

Fsammohia (living in sand) Ck>nchifera; recent species are numer- 
ous, and several Jurassic shells have been assigned to it from a 
general resemblance of external form; one of these is the 
Quenstedtia laevigata, found in the Cotteswold Inferior Oolite. 

Pteroceras, Gasteropoda; a genus of winged shells, which differ 
from Strombus chiefly in the outer lip, having upon that border 
of the aperture several large tubular spines. The spines are only 
formed at the ultimate stage of growth ; this latter feature, to- 
gether with their number, "vnll serve to distinguish it from Alaria 
and Spinigera; Rostellaria is destitute of the spines, and does not 
occur in the Jurassic rocks. Pteroceras occurs rarely in the Great 
Oolite of Minchinhampton, and also in the Slate of Collyweston. 

Pteropema, Lye, Conchifera ; a subgenus of Avicula, distinguished 
by the presence of a series of small parallel teeth at the anterior 
extremity of a lengthened hinge plate, upon which one or two folds 
extend backwards. Several Jurassic species. (See plate 7, fig. 9.) 

Purpuroidea, Lye, Gasteropoda, figure resemblmg Purpura, spire 
produced, aperture large with a very wide but not deep basal 
notch ; columella rounded, outer lip thin, surface sculptured with 
a circle of spines or tubercles upon their angle. Four large 
species are known in the Great Oolite of the Cotteswolds. (See 
plate 7, fig. 8.) 

Pygaster, Ag., Echinodermata, pentagonal, surface with perforated 
tubercles, raised on mamillated and crenulated eminences and 
surrounded by areoloe, with encircling granules ; mouth opening 
central, anal-opening large, occupying the upper half of the single 
interambulacral area. Jurassic and cretaceous. 

Quenstedtia, Mor. & Lye, Conchifera; figure oblong, compressed, 
slightiy gaping at the extremities, siurface smooth, with an obtuse 
obUque posterior angle ; umbones submesial depressed, ligament 
external, placed within an elongated groove ; hinge lamina, 
lengthened, with a small{projecting obtuse, slightly spatulate tooth 
in the left valve, received into a correspondmg pit in the other 
valve. Siphonal flexure short, muscular scars rounded, faintij 
marked. Two species in the Cotteswold Liferior Oolite. (See 
plate 4, fig. 6.) 

Bhynchonella, Brachiopoda ; occurs abundantly in the Cotteswolds. 
(See plate 1, fig. 7.) 

lUssoina, D'Orb, Gasteropoda; a minute turrited thick shell, 
differing from Rissoa by possessing a slight basal notch. Five 
species have been obtained in the Great Oolite of Minchinhampton, 
but specimens are rarely found, probably owing to their minute size. 
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Ragstone, a hard rabbly stone, which breaks into irregular masses. 

Shale, laminated clay hardened. 

Sphoera, Sow., Conchiferay a subgenus of Corbis, characterized by 
its plain surface, globose figure, and by the absence of the pos- 
terior lateral tooth of the typical form. Jurassic and cretaceous. 

Spirorbis, AnneUides ; 8i>eoimens are found attached to Terehratula 
and ChryphcML, One Inferior Oolite species is not uncommon in 
the Cotteswolds. 

Spondylus, Conchifera ; some species of Hirmites ha^e erroneously 
been assigned to this genus. 

Stage, from etage ; a series of beds enclosing a fauna distinguished 
from others, constitutes a stage. 

Stomatia, Gasteropoda^ rare in Uie Great Oolite. 

Tancredia, Lye, Hettangia, Terq., Conchifera, transyerse, smooth, 
ovately trigonal, rather compressed, witli a posterior angle, liga- 
ment external Hiuge with one obtuse cardinal tooth in each 
valve and a pit, also an approximale posterior lateral tooth, which 
is large in the typical species. Twelve species in the lias of 
France ; nine in the Inferior and Great Oohte of the Cotteswolds ; 
some species approximate to Corhicella. (See plate 4, fig. 3.) 

TeUina, Conchifera ; was formerly believed to be abundant in the 
Jurassic rocks, and various species of Thracia, Corhicella, Quen- 
stedtia, Tancredia, and Myacites, have been assigned to it; 
D'Orbigny stiU retiedns it in his list of Jurassic testacea, but in 
none of the doubtful instances does it appear that the hinge has 
been fiilly exposed ; further researches are required to establish 
it as a Jurassic genus. 

Terehratula, Brachiopoda ; (Etym. terebratus perforated.) Species 
and varieties are abundant in the Cotteswolds, requiring great 
care in their discrimination. 

Trigonia, Brug., Conchifera; shell subtrigonal or crescentic, with 
-two strong diverging crenulated teeth in each valve ; the sides 
have rows of longitudinal ribs or varices, and there is a flattened 
posterior slope or area which is also ornamented. The Jurassic 
and cretaceous species are numerous; it is unknown in the 
Tertiary rocks, and is represented in our present seas by a single 
species from the sea of New South Wales. A genus of import- 
ance in the study of Jurassic MoUusca, as individuals are 
numerous, and species have a small stratigraphical range, ex- 
cepting when they occur as varieties in a newer stage. For 
extensive information upon this genus, refer to the Memoir on 
Trigonia in the Etudes Critiques of Agassix; for Great Oolite 
species, to the Monograph on Great Oolite MoUusca, by Morris 
and Lycett ; and for Inferior Oolite species to a Memoir by the 
last-named author in the Annals and Mag. of Nat. Hist for Sept, 
1853. (See plate 1, fig. 8.) 

Trochotoma, Lye, Desl., Gasteropoda; resembles Pleurotomaria in 
figure, but the fissure, which in the latter genus divides the outer 
lip, is in Trochotoma placed at same distance backwards, forming 
a separate apertnre as in Haliotis. Befer to an interesting 
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memoir on this genus by M. Eudes Deslongchamps, in the 
Transactions of the Linnean Society of Normandy, voL 7. The 
known species occur chiefly in the Lower Jurassic rocks. (See 
plate 4, fig. 5.) 

Umbrella, Oasteropoda; shells ascribed to this genus have been 
found in the Great Oolite, both of Normandy and the Cotteswolds ; 
a thin test, depressed circular figure, and mesial apex are their 
characteristics, they are also radiately ornamented. 

Unicardium, D'Orb., Oonehifera; shell thin, tumid, oblong or orate; 
umbones depressed, antero mesial, the hinge is ligamentary and 
destitute of teeth, but there is a lengthened posterior internal 
lamina beneath the ligament. Surface plain, with longitudinal 
rugose plications, palleal line simple. Many species occur in the 
Jurassic rocks. (See plate 4, fig. 1.) 

Unio, Conehifera; Certain Jurassic marine testaeea, formeriy as- 
signed to this fluviatile genus, are now distributed under Cardinia 
and Chresslya ; Unio has, however, been procured in the estnaiine 
plant-bearing beds of the Yorkshire coast. 

Tenus, also Pullustra, Coneh^era ; an examination of the internal 
characters of Jurassic shells formerly attributed to these genera, 
has resulted in their being placed with Cyprina, AMarte^ Lueina^ 
Cypricardia, and Quenstedtia. 

^oophaga, flesh eaters. 



POSTSCRIPT. 



During the period which has elapsed since the List of Fossils from 
the Cynocephala Stage was written, some additional testacea have 
heen ohtained, and in other instances the acquisition of better ex- 
amples has led to the detection of errors of identification; these 
circumstances, together with the discussion which has recently been 
excited amongst Geologists respecting the formation to wbich the 
stage should be assigned, will be a sufficient apology for rendering the 
following amended hst of testacea, arranged into two distinct zones. 
In each of these zones the fossils have been obtained at different 
localities, but the names of localities are added, only when the species 
has not been found at Frocester Hill in the upper, or at Nailsworth in 
the lower zone, the two places which have yielded the most consider- 
able assemblages of these fossils. 

Cynocephala. Stage, Uppeb Zone. 

Ammonites variabilis, D'Orb. var. Beanii. 

variabilisy var. dispansus. 

striatulus, Sow. 

'• comensis, De Buch. 

tTuigniSf Schub. 

■ insignis, var., with compressed back. 

suhinsignis, Op. 

JurensiSf Zeit. 



■« discoides, Ziet. 

- BoulbiensiSj Y. & B. 

- L^esqueif D'Orb. 

- torulosus, Schub. 

- Mooreif Lye. 

- Leckenbyi, Lye. 

- radians Dewalqueanus, Bein. 
radians Orhignianus, Schlot. 



Belemnites tripartitus, Schl. 

irregulariSf Schl. 

' compresstUf Voltz. 

Nautilus latidorsatus, D'Orb. 
Turbo capitaneous, Munst. 
Cerithium papiUosuMf Desl., Longfords. 
Cypricardia cordiformis, Desl. 

breviSf Wright. 

CucuUaa ferruginea, Lye. 
Tancredia, n. sp. 
Cardium HuUiif Wright. 
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Opis lunulahu, Sow. var. 

carinatus^ Wright 

THgonia RamsayU Wright. 

.. striata^ Sow. 

costata ? Haresfield Hill. 

Asiarte complanata, Roem. 

■ excavata, var. Sow. 

detrita, Goldf. 

lurida, Sow., a short gibbose var. 

Macrodon Hirsonensis, D'Arch. 
Gryphcea plicata, Lye, Haresfield Hill. 
Hinnites abjectuSy Phil., sp. 
Lima Electra, D'Orb. 

heUula, M. & L., var. 

Modiola Sowerhy% Sow. 
Fecten textorius, Schl. 
Gervillia Hartmanif Goldf. 
Pinna fissaf Goldf. 
Goniomya angulifera, Sow. sp. 
Pholadomya Jidicula, Sow. 

— arenacea, Lye. 

Gresslya abducta, Phil., sp. 

. conformis, Ag. 

Myacites arenacea, Ag., sp. 

species, iindet. 

Hamomya crassiuscvla, M. & L., Longfords. 
Terebratula subpwnctata, Dav. 
Rhynchonella cynocephala, Rich. 
i — JurensiSj var., Haresfield HilL 

LowEB Zone. 

Ammonites variabilis, var., dispansus. 

Raquinianus, D'Orb. 

species allied to Raquiniamu. 

Jurensis, Ziet. 

^^—^—— radians Orbignianus. 

striatulus. 

subinsignis ? Op. 

— Bonlbiensis, Y. & B. 

Belemnites compresstu. 

tripartitus. 

NantihiS latidorsatus. 
Turbo capitanetis, 
Trochus duplicatus. 
Pleurotomaria subdecorata, D'Orb, 
Chemnitzia lineata, Sow. sp. 

, — species, undet. 
Natica adducta, Phil. 
' Oppelensis, Lye. 
Astarte lurida, Sow. 
— complanata. 
ruguloia. 
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Trigonia striata, 
Oyprica/rdia hrevis, 
— ^— cordiformit. 
CucuUosa ferruginea. 
Nucula jurensis, Quenst. 
Cardium HuUii. 
Unicardium, sp. undet. 
Myoconcha crassa^ Sow. 
Pema rugosa^ Munst. 
Goniomya anguUfera, 
OervUlia Hartmanu 

forAicata, Lye. 

Avicula inaquivaJvis t Sow., Bnmscombo. 
— ^— iuhsiriata^ Goldf. 
Modiola cuneata, Sow. 

Sowerbii. 

compressa, Goldf. 

' ungulina, G. <fe B., Brimsoombe. 

Mytihu lumUariSy Lye. 

sp. undet 

Lima electra, ' 

— — bellula, 

Galathea, D'Orb. 

-^— omataj Lye. 

- n. sp. 

Pholadomya arenacea, Lye. 
JidictUa. 

— — ^— sp. undet. 

Myacites arenacea, 

— — — sp. undet. 

RhynchoneUa cynocephala, Brimseombe. 

plicatMi, var. Brimseombe. 

Orbicula reflexa, Phil. 

Ammonites opalinus has purposely been omitted in the above list, 
as it is pvobable that the sole specimen found upon the ground at 
Haresfteld Hill, was derived from the calcareous sandstones which 
overlie the Ammonite bed, and with which the mineral character of ^he 
specimen agrees : this is the position assigned to the species both by 
Quenstedt and Oppel ; viz. : the Br. Jura a, of the former author. A. 
opalinus Bein. has been confounded with the A. primordialis of 
Schlotheim and of D'Orbigny, but the latter is a different shell of the 
Upper Lias. A. opalinus Fusch is again a third species. 

Ammonites variabilis var Beanii, from the Upper Lias of Yoric and 
Somerset, occurs likewise very rarely at Frocester Hill, my cabinet 
contains a single example. The very abundant Gotteswold form of 
the species var dispanstiSt is more compressed, the volutions are more 
envelox>ed ; the fasciated tubercles and the ribs are less prominent and 
more numerous, the ribs are likewise much more curved. 



CORRIGENDA. 



At page 22, it is stated that Painswick Beacon is the most northern 
point at which the Cynocephala Stage has been observed in the 
Cotteswolds; for this read the most northern point at which the 
Ammonite bed has been observed in the Cotteswolds ; the sands 
destitute of fossils are exposed at other and more northern points of 
the district. 

Pages 25 and 26. For the fossils of the Cynocephala Stage see the 
corrected lists in the Postscript. 

At page 27 it/is stated that two Ammonites of the Cynocephala 
Stage have been found in the Inferior Oolite ; this is given upon the 
authority of Quenstedt and of Oppel, who mention the lowest bed of 
the Inferior Oolite (Brown Jura a) as the position of A. torulosus and 
A. opalinus. The species in question cannot as yet be admitted into 
the Hst of the British Inferior Oolite fauna. 

Page 39, line 5, for Cynocephala Stage, read Fimbria Stage. 

Page 43, line 2, for dentritus, read detritus. 

Page 47, line 16, for Walls quarry, read Watts's quarry. 

Page 45, Terebratula fimbria (Note omitted). This species is 
usually separable into two forms or varieties which may be distin- 
guished during their entire, growth. The first or larger form is the 
more rounded, the anterior border is destitute of plications ; the adult 
condition has marginal folds which pass backwards only a short 
distance from the border. The second or smaller form is more oblong 
and compressed laterally, the young condition has marginal folds, 
which in the adult state become deep and lengthened, extending 
backwards almost to the beak; the concentric folds of growth are 
likewise strongly marked. It is probable that these differences are 
referable to distinctions of sex. 

Page 159. (Omitted in the list of characteristic genera.) Trichites 
Lhwyd., Conchifera. Shell inequivalve, ham shaped, sometimes 
gryphoidal ; valves close fitting all round, except at the terminal beak ; 
tiie anterior border is steep and excavated, the superior border thin 
and irregular, the posterior border has a considerable flexure; the 
surface has irregular longitudinal folds and sometimes radiating 
depressions; the structure of the test is fibrous as in Pinna and 
Avicula ; the inner or nacreous layer is never preserved, but judging 
from the strongly marked muscular scar, it must have been thin ; the 
scar is large and resembles that of Pinna. T. undulatus a large and 
massive shell occurs in the Spinosa Stage of the Inferior Oolite ; T. 
nodosus a smaller and more gryphoidal species occurs in the Fimbria 
Stage of the same formation, and a presumed variety of it in the Great 
Oolite of Minchinhampton. 
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Page 138, line 2, for formation, read formations. 

Page 140, line 44, for Ammonites concavus, read A. Boolbiensis, Y 
and B, this latter Liassic species has sometimes been considered as 
a Synonym of the former, but it appears to be sufficiently distinct. 
' Page 140, line 46, after Ayicula insequivalvis add a ? additional 
specimens are required. 

Page 144, line 18, for Lecondaires, read Secondaires. 

Page 136, line 29, for Thomarsensis read Thouarsensis. 

Page 150 for Certilla read Ceritella. 
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PLATE 1. 

Fossils of the Cynocephala Stage. 

Fig. 1, a. Belemnites irregularis Schloth. 8yn. B. digitalis Blainv. 

1, &• Belemnites irregularis, transverse section at the summit of 

the alveolus. 

2, a. Ammonites Moorei, Lye, small specimen, see p. 122. 

2, h. Ammonites Moorei, the sinuous septa magnified. 
8, a. Cypricardia hrevis, Wright. 

3, 6. Cypricardia brevis, the hinge. 

4. Natica Oppelensis, Lye, see p. 123. 

5. Lima omata, Lye, see p. 127. 

6. Opis carinata, Wright 

7, a. 7, h. BJiynchonella cynocephala. Rich., the ultimate stage of 

growth, front and lateral views, see p. 133. 

PLATE 2. 

Fig. 7. Ammonites Leckenbyi, Lye, internal cast, see p. 123. 

Fossils of the Fimbbia Stage. 

Fig. 1. Chemnitzia procera, Desl., see p. 150. 
2, a. Nerinoea Gotteswoldioe, Lye, see p. 124. 

2, b. Nerinoea Gotteswoldioe, section exhibiting the folds upon the 

walls of the interior, magnified two diameters. 

3, a. Nerinoea gracilis, Lye, p. 124. 

3, 5. Nerinoea gracilis, section of the interior. 

4. Nerinoea Jonesii, Lye, see p. 124. 

5. Nerinoea pseudocylmdrica, D'Orb. 

6, a. Nerinoea Oppelensis, Lye, see p. 123. 

6, h. Nerinoea Oppelensis, section of the interior twice magnified, 
exhibiting the complicated folds. 

PLATE 3. 

Fossils of the Fimbria Stage. 

Fig. 1. Myoconcha striatula, Goldf. sp., see p. 155. 

2. Gercomya (Anatina) pinguis, Ag., see p. 149. 

3. Opis elongatus. Lye 

4. Trigonia tuberculosa. Lye 

5. Opis gibbosus. Lye 

6. Trochotoma calix, Phil. sp. 
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Fig. 7. Tancredia compressa. Syn. Hettangia com^essUy Terg. 
Pullastra opalina Quenst. 

8. Turbo Oppelensis, Lye, a sinistral species, see p. 127. 

9, a. Trichites nodosus, Lye, the convex valve reduced three 

diameters, see p. 146, also the Corrigenda. 

9. 5. Trichites nodosus, the dotted figure shews the convexity. 

10. -Gervillia tortuosa, Phil. sp. the convex valve. 

11. Pema quadrata. Sow., the convex valve reduced two diameters. 

The figure scarcely represents the steep concavity of the 
anterior side; a portion of the thin shell has been detached, 
disclosing fine radiating striadons upon the cast. 

PLATE 4. 

Fossils of the Spinosa Stage. 

Fig. 1. Unicardium depressum, Phil, sp., see p. 160. 

2, a. Opis cordiformis. Lye, slightly reduced, see p. 128. 
2, 6. 2, c. Opis cordiformis, the hinge slightly magnified. 

3. Tancredia donaciformis, Lye, Syn. Hettangia Dionvillensis 

Terq., slightly reduced, see p. 159. 

3, a. 3, 5. Tancredia donaciformis, the hinge. 

4. Trigonia hemispherica. Lye, slightly reduced, see p. 137. • 

5. Trochotoma carinata, Lye The fissure upon the angulated 

border of the last volution 4s not distinctly seen, see p. 159. 

6, a. Quenstedtia oblita. Syn. Pullastra ohlita, Phil. Mactromya 

mactroides, Ag. Psammohia mactroideSy Terq., see p. 158* 

6. b. 6, c. Quenstedtia oblita, the hinge. 

7. Bulla Favrei, Lye, see p. 125. 

8. Acteonina antigua. Lye, see p. 125. ' 

9. Acteonina convoluta. Lye, see p. 125. 

10. Avicula digitata, Desl., the convex valve. 

PLATE 5. 

Fossils of the Spinosa Stage. 

Fig. 1, a. Myacites compressiusculus, Lye, see p. 129. 
1, h. Myacites compressiusculus, the upper surface. 

1, c. Myacites compressiusculus, portion of the surface magnified. 

2, a. Gresslya abducta, Phil, sp., slightly reduced. 

2, 5. Gresslya abducta, the anterior side. 

3, a. Goniomya angulifera, Sow. sp., Syn. O. proboscidea, Ag. 

3, &. Goniomya angulifera, a portion of the surface magnified. 

4, a, Ceromya Bajociana, D'Ctb., reduced one diameter. 

4, 6. Ceromya Bfgociana, the upper surface of the left valve 

shewing the projecting hinge lamina. 

5. Hinnites abjectus, PhU. sp., Syn. Spondylus tuherculosusi 

Gold/. Pecten tuherctUosvSf Quenst., an example of the 
convex valve, small size. 

PLATE 6. 

Fossils of the Spinosa Stage. 
Fig. 1, a« Corbicella complanata, Lye, reduced one-third, see p. 128. 
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Fig. 1, h. Corbicella complanata, the hinge. 

2. Myacites Goldfussii, sp., an internal cast, shewing the adductor 
scars and the siphonal flexure. See note in the Appendix, 
p. 139. 

8. Turbo Etheridgii, Lye, a sinistral species, p. 125. 

4. Pholadomya Bewalquea. Syn. P. media, Ch, dt Dew, non. 

Ag. 

5. Trigonia V. costata, Lye, slightly reduced. 

6. Gervillia prselonga. Lye, slightly reduced, the more convex 

valve, see p. 127. 

PLATE 7. 
t 
Fossils of the Great Ooltte. 

Fig. 1, a. Pachyrisma grande, Mor. & Lye, reduced two-thirds, see p. 
156. 

1. b. 1, c. Pachyrisma grande, hinge, reduced one halfl 

2. Alana laevigata, Mor. & Lye ; showing the production of a 

single tubular spine at two positions upon the last volution, 
and ultimately of two spines, see p. 149. 

3. Tancredia brevis. Lye 

4. Tancredia gibbosa. Lye, p. 121. 

5. Trigonia impressa, Sow., see p. 159. 

6. a. Nerinoea Voltzii, Desl. 

6, h. Nerinoea Voltzii, section of the interior. 

7. Cylindrites acutus, Sow. sp., see p. 151. 

8, a. 8, h. Purpuroidea insignis, Lye, reduced one-third; speci- 
men at the ultimate stage of growth in which the coronary 
tubercles cease to be formed, and the basal notoh is 
obliterated ; p. 124. 

9. Pteropema costatula, Desl. sp., young specimen ; at a more 

advanced stage of growth the sculptured surface ornaments 
disappear, see p. 158. 

10. Placunopsis Jurensis, Boemer sp., specimen of the flat valve, 

see p. 157. 
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MUSEUMS, BOTH PUBLIC AND PRIVATE, WHICH CONTAIN 
COLLECTIONS OF ORGANIC REMAINS FROM THE 
COTTESWOLD HILLS. 



The British Maseom is particularly rich in the Inferior Oolite fossils 
of Dundry, and of the lias of Somerset, which may advantageously be 
studied in connexion with the Cotteswold fossils. 

The Museum of Practical Geology, Jermyn street, London, contains 
a considerable and increasing series from the lias, Inferior Oolite and 
•Great Oolite. 

The Woodwardian Museum, Cambridge, has a very extensive coUeo- 
tion of Great Oolite testacea icom the Minchinh ampton district. 

The British Museum is rich in Cotteswold fossils, and likewise in 
those of the same formations at other British localities, with which 
they may be compared. 

The Museum of the Royal Agricultural College, Cirencester, has a 
small but instructive series of Cotteswold forms. 

Private Collections. — ^Dr. Wright, of Cheltenham; Mr. Jones, of 
Gloucester ; Professor Buckman, of Cirencester ; the collection made 
by the late Mr. C. Pearce, of Bath ; that of Mr. Walton at the same 
place ; Professor Morris, Kensington ; Mr. Tennant, Strand ; Rev. P. 
B. Brodie, Rowington, near Warwick ; the Collection of the Author at 
Minchinh ampton. 
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